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Transceiver  PS-55  Power  Supply  IC-2KL  Linear  Amplifier      IC-475  UHF  Transceiver 

IC-275  VHF  Transceiver 
The  IC-725  system  above  is  just  one  example  of  how  you  can  huitd  your  system. 


*i 


"Don't  just  buy  a  radio.  Build  a  system. 

Experienced  ham  operators  have  been 
giving  this  advice  for  a  lon£  time.  As  you 
build  vour  station,  you  don  t  want  "stand 
alone1  rigs  that  cannot  integrate  with  the 
rest  of  your  equipment.  You  can  avoid 
serious  disappointments  in  the  future  by 
comparing  compatibility,  performance, 
reliability  and  service  before  you  purchase 
each  component  of  your  system. 


A  HIGHER  LEVEL  OF 
_  PERFORMANCE 

If  you  have  ever  made  a  weak  signal 
QSO,  had  it  fade  out,  then  dialed  the  same 
frequency  on  an  ICOM  transceiver  and 
found  a  strong,  clear  signal,  you're  already 
aware  of  ICOMs  superior  performance. 

We  have  devoted  three  decades  of 
research  and  design  to  ensure  that  our 
transceivers  consistently  meet  or  exceed 
vour  critical  expectations,  Our  engineers 
have  achieved  a  balance  of  dynamic  range, 
selectivity  and  sensitivity  thought  unobtain- 
able a  few  years  ago,  Tneir  development  of 


the  ICOM  DDS  System,  with  an  extremely 
low  carrier-to-noise  ratio,  has  resulted  in 

loud  and  clear 
transmissions 
and  the 
ultimate  in 
HF  receiver 
performance. 


2  DESIGNED  FOR 
_JCOMPATIBIUTY 

It  has  been  said  many  times, ' 
you  learn  to  operate  one  ICOM  radio,  every 
other  ICOM  is  a  snap  to  pick  up."  This  is 
especially  helpful  as  you  upgrade  or  when 
you  operate  two  or  more  transceivers 
simultaneously. 

Even  more  important  is  the  interchange- 
able, system  design  of  ICOM  equipment. 
This  allows  the  integrated  operation  of 
your  HF,  VHF,  UHF,  antenna  tuner,  power 
amplifier,  microphone  and  even  your  PC. 


3  RELIABILITY  YOU  CAN 
iCOUNT  ON 

Ever  wonder  why  you  rarely  see  an 
ICOM  radio  at  a  swap  meet?  A  remark- 
able majority  of  ICOM  transceivers  made 
in  the  last  fifteen  years  are  still  making 
contacts  in  ham  shacks  around  the  world. 

ICOM  s  outstanding  reputation  for 
reliability  is  a  result  ofour  integrity  of 
construction,  We  use  only  the  highest 
quality  components  and  do  not  skimp  on 
important  details  {i.e.  heavy  duty  front 
panels  and  one-piece  heat  sinks). 

When  you  compare  a  transceivers 
value  over  several  years  time,  it  is  well 
worth  buying  the  best, 

M  CUSTOMER  SERVICE 
A  THAT  WILL  KEEP  YOU 
^±  ON  THE  AIR 

ICOM  serves  you  regionally  with  four 
factory  service  centers.  We  provide  a 
Customer  Service  Hotline  for  technical 
support  and  answers  to  your  many 
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IC-970  UHF/VHF  Transceiver         IC-2KL  Linear  Amplifier        IC-765  HF  Transceiver 
This  fC-765  system  is  another  ctassic  combination  ofiCOM  components. 


questions, 
ICOM  aver- 
ages 7  to  10 
days  turn- 
around on 
radio  servicing. 
And  we  still 
carry  complete  lines  of  parts  for  radios 
built  years  ago.  Can  other  manufacturers 
compare  to  ICOM's  service? 


THE  LEADING  EDGE 
OF  TECHNOLOGY 

ICOM  continues  to  be  on  the  leading 
edge  of  technology  and  innovation.  We 
pioneered  digital  control  technology  and 
made  history  by  eliminating  the  need  for 
manual  adjustment  in  the  transmitter 
final  amplifier  stage. 

ICOM  produced  the  FIRST  all-transis- 
torized HF  amateur  transceiver.  We  were 
also  the  FIRST  to  use  fiber  optics  to 
create  a  truly  modular  multi-band  amateur 
mobile  radio. 


6  THE  MORE  YOU  LEARN 
THE  MORE  YOU  WILL 
_  WANT  AN  ICOM 

Ask  experienced  amateurs  what  they 
look  for  in  a  transceiver.  Learn  which 
features  and  performance  characteristics 
are  essential  to  quality  operation  and  which 
are  not.  Notice  which  brands  are  winning 
all  of  the  contests  and  DX  competitions 
around  the  world.  The  more  you  learnt 
the  more  distinct  advantages  you  will  see 

in  ICON'S 
quality, 
performance, 
compatibility 
and 
reliability. 


At  ICOM,  our  heritage  is  built  on 
amateur  radio.  We  are  dedicated  to  its 
growth  and  progress.  Our  company  is 
comprised  of  over  90%  licensed  amateurs 
and  we  collectively  strive  to  make  ICOM 
equipment  the  benchmark  to  which  all 
others  are  compared.  Simply,  the  best. 


10%  FACTORY  REBATE! 

Purchase  any  ICOM  HF  transceiver 
from  a  participating  dealer  by 
February  28, 1992,  and  receive  a 
factory  direct  10%  Rebate  off  any 

HF  accessory. 


For  more  information,  call: 
Brochure  Hotline  L8Q0-999-9877 
Customer  Service  1-206454-7619 

All  slated  specif  icalicms  are  subjaci  lo  change  without 
notice  or  obligation.  All  ICOM  radios  signilicafllty  exceed 
FCC  r*-ij .j Lilians  I'iiti  ting  spurious  omissions,  6R1&91 
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Letters 


Number  1  on  your  Feedback  card 


From  the  Hamshack 


Pablo  Estrada  KD4DGT,  Prodigy  E- 

maJI  Hello!  I  have  been  reading  73 
Magazine  for  about  one  year  now.  I 
really  enjoy  your  magazine  and  editori- 
al. At  age  12  I  passed  the  Novice  test 
and  received  my  license.  Unfortunate- 
ly, I  haven't  been  able  to  get  my  rig  yet, 
However,  I  was  lucky  to  win  a  computer 
at  a  hamfest.  I  am  now  trying  to  sell  off 
my  old  computer  to  buy  the  rig  (I  al- 
ready have  some  money  saved  up).  I 
live  close  to  a  major  amateur  radio 
dealer,  EEB.  which  you  may  have 
heard  of,  I  really  enjoy  all  the  construc- 
tion articles  featured  in  73.  and  the  nu- 
merous columns  packed  in  rL  I  also 
enjoy  the  occasional  stories  on  a  ham's 
experiences. 

Congratulations!  When  you  get  on 
20m,  let 's  set  up  a  schedule  and  talk. 
Also,  you  might  send  a  picture  in, 
Wayne 

G.  Erie  Ferguson  KA6USJ,  Concord 
CA  I'm  responding  to  a  letter  in  the 
November  73  Magazine.  I  am  pleased 
to  say  that  the  Commodore  64  is  any- 
thing but  an  orphan.  Hardware,  soft- 
ware, repair  and  support  are  easily 
available  for  this  fine  machine,  and  I 
would  share  the  following  with  you: 

Commodore  Hayward  User  Group 
(CHUG):  Box  404,  Fremont  CA  94537. 
Hie  current  president  is  Dale  Gittings. 
and  Vrn  certain  he  will  help  you  find 
support  for  the  C-64.  Home-Spun  Soft- 
ware, Box  1064-BB,  Estero  FL  33928 
has  a  number  of  C-64  ham  radio  pro- 
grams for  reasonable  prices,  [Editorial 
note:  The  writer  includes  a  directory 
printout  of  two  disks  of  C-64  software 
he  has.  He  says  he  will  provide  a  dou- 
ble-sided disk  for  $2  00  postpaid,  and 
answer  any  questions  about  applica- 
tions that  he  is  able  to.  Be  sure  to  send 
an  SA  SE  for  other  information.  The  ad- 
dress is  2402  Carter  Ave.,  Cody  WY 
82414.] 

Ted  Myren  VE30TQ  Vm  21  years  old 
and  studying  to  become  a  police  offi- 
cer. Up  until  about  two  years  ago,  I  was 
what  you  would  call  a  punk  rocker.  I've 
always  had  an  interest  in  electronics, 
but  the  code  usually  scared  me  away 
from  any  radio  activity,  Finally,  in  1990 
ihe  DOC  passed  the  no-code  "basic" 
license.  This  let  me  on  the  air,  any 
mode,  above  30  MHz.  I  passed  my  test 
with  no  help  from  anyone  except 
books.  Ten  minutes  after  I  passed,  the 
inspector  told  me  of  a  ham  course  that 
was  to  start  the  following  Tuesday.  Oh, 
well.  I  took  the  course  anyway.  After  all, 
a  little  extra  knowledge  never  hurts. 
That  was  last  April.  Now.  after  dozens 
of  QSOs,  I'm  ready  lo  move  up  to  the 
code  requirement.  Like  a  mend  of  mine 
said,  "The  basic  license  is  a  license  to 
learn." 
I  like  your  editorials,  not  only  be- 


cause they're  true,  but  because  they 
piss  off  so  many  people.  J  love  it!  Peo- 
ple should  show  courtesy  as  welt  as  be 
more  active,  and  you  nag  at  them  for 
it.  .  I  know  how  you  dislike  people 
giving  only  a  weather  and  signal  report. 
One  thing  I  learned  in  college  is  that 
everybody  is  an  egomaniac  to  some 
degree.  If  all  else  fails,  ask  questions 
about  the  other  person.  I  have  found 
most  hams  will  talk  about  themselves 
all  night  if  you  ask  the  right  Questions. 

Even  though  f'm  fairly  new  to  the 
game,  I'd  tike  to  be  active  with  elemen- 
tary schools.  Sault  Ste.  Marie  has 
some  of  the  friendliest,  people  who'll 
do  a  lot  for  a  cause.  Maybe  you  could 
publish  an  article  that  would  aid  hams 
teaching  school  kids.  What  do  kids  like 
to  see  and  hear— ATVi  DX,  autopatch 
phone  calls?  My  ultimate  goal  would  be 
to  launch  an  ATV  balloon  and  hook  it 
up  so  the  kids  ooufd  watch  H  in  the 
classroom. 

Another  thmg  for  the  young  and 
hopelessly  wild:  new  radio  design.  Talk 
to  your  friends  at  !COM,  Kenwood, 
etc.,  and  get  some  camouflage  hand- 
held s>  or  hot  pink  rubber  duckies.  May- 
be follow  the  Sony  sports  line  with  yel- 
low waterproof  portables.  Gray  and 
black  are  nice,  but  promote  brain 
death.  I  want  a  zebra-striped  handheld 
with  a  ducky  that  looks  like  a  snake 
standing  out  straight!  Psychedelic 
gear  I'm  afraid  would  kill  most  purists. 
And  we'll  never  see  a  mobile  whip  on  a 
surfboard, 

Ted,  we  publish  a  monthly  coiurrtn  with 
this  focus.  It's  called  "Hams  with 
Class."— Ed. 

Bill  Ewald  Just  got  the  latest  issue, 
and  the  editorial  again  takes  up  more 
space  than  any  other  article.  Seems  to 
me  that  my  subscription  goes  to  sup- 
port your  soapbox  diatribes  more  than 
good  writing  about  the  hobby.  My  sub- 
scription will  not  be  renewed,  if  that 
makes  any  difference.  Vour  attacks  on 
the  ARRL  are  not  credible.  Your  verbal 
mean de rings  are  meaningless.  Your 
position  can  be  distilled  down  to  one 
theme:  The  world  does  not  conform  to 
Wayne's  view.  Well,  from  what  I've 
read  in  other  BBSs  and  heard  on  the 
air,  folks  have  stopped  reading  "Never 
Say  Die"  even  for  its  entertainment  val- 
ue. Do  your  readers  a  favor,  Wayne, 
and  give  up  some  of  that  space  for 
some  good  writing. 

Thanks  for  the  minority  report.  As  soon 
as  the  reader  evaluations  of  my  editori- 
als go  down,  ill  find  better  things  to  do. 
Meanwhile,  the  positive  tetters  are  out- 
numbering the  negative  at  around 
20:1.  It's  almost  enough  to  make  a  per- 
son think. 

My  meanderings  are  aimed  at  dou- 
ble-digit IQs  and  above,  so  apparently 


you  have  a  problem.  The  world  has 
done  a  fair  job  of  conforming  to  my 
views.  .  Jn  cellular  radio,  microcom- 
puters, and  CDs  so  far  f  think  HI  keep 
going. 

Be  glad  you're  not  in  New  Hamp- 
shire where  /Ve  been  named  by  the 
governor  to  the  Economic  Develop- 
ment Commission,  I'm  going  to  make 
some  major  changes  in  the  state, 
Wayne 

Larry  Chrism  an  K90XX  After  many 
years,  I  finally  decided  to  take  the  easy 
way  out,  no  more  hunting  parking 
places  and  making  empty  trips  to  the 
newsstand  to  find  the  latest  issue  of  73 
Magazine.  Please  start  my  subscrip- 
tion. 

Wayne  is  right,  guys  and  gals.  We're 
going  to  lose  our  frequencies,  ff  you 
don't  believe  me.  just  look  around  at 
the  next  hamfest  you  attend.  How 
many  youngsters  do  you  see?  At  the 
last  two  1  attended,  I  would  guess  that 
approximately  20%  were  retired,  and 
less  than  1 0%  were  youngsters  at  high 
school  age  or  younger.  Since  it  ap- 
pears that  the  majority  of  us  are  old- 
timers,  it  looks  to  me  like  we  are  going 
to  die  Off  faster  than  we  are  going  to  be 
replaced.  And  as  we  get  fewer  and  few- 
er, by  what  means  can  we  justify  keep- 
ing our  frequencies?  About  20  years 
ago,  Wayne  stated  we  would  lose  220, 
and  we  did.  Which  will  be  the  next  band 
we  lose?  Has  anyone  noticed  that  the 
price  of  cellular  phones  isn't  much 
more  than  a  144  or  432  handheld?  I 
would  like  to  see  an  article  on  conver- 
sion of  a  unit  to  our  902  MHz  band,  or 
how  can  we  set  one  of  these  units  up  as 
a  cellular  repeater  system? 

t  have  been  reading  your  editorials 
almost  from  the  first  issue.  I  haven't 
read  every  one,  but  have  read  a  great 
many  of  them.  Haven't  agreed  with  all 
of  them  either.  But  keep  them  coming. 

Charles  Edward  Painter,  Oklahoma 
City  OK  I  have  fond  memories  of  my 
SWLing  as  a  young  teen,  and  recall  the 
many  nights  I  spent  listening  to  hams 
on  my  H ail ic rafters  SX  101A  I  felt  in 
those  days,  approximately  20  years 
ago,  that  amateur  radio  operators  epit- 
omized the  definition  of  hobbyist.  I  re- 
call how  courteous  and  professional 
trie  amateurs  seemed  to  me,  and  I  was 
impressed  with  their  pride  in  the  ama- 
teur radio  hobby. 

In  January  1991,  I  re-entered  the 
SWLing  hobby  (after  an  18-year  ab- 
sence) and  thought,  at  the  time,  that 
possibly  1  would  go  forward  and  obtain 
my  Novice  ticket.  However,  the  after- 
noon of  November  24, 1 991  has  dimin- 
ished my  desire,  albeit  shortly,  to  ob- 
tain my  ticket. 

As  I  listened  to  14.300  MHz  and  the 
Intercontinental  Net  attempting  to  as- 
sist an  Individual  at  sea  who  was  low  on 
fuel,  I  became  totally  appalled  at  the 
behavior  of  a  few  (emphasize  few)  ra- 
dio operators. « have  never  heard  such 
language,  rudeness,  or  lack  of  charac- 
ter by  amateur  radio  operators.  The 
profanity,  jamming,  and  general  disre- 
spect for  priority  communications  left 
me  wondering  what  has  happened  to 


the  hobbyists  whom  I  used  to  hold  in 
high  regard,  Needless  to  say,  the  pile- 
up  was  so  bad  that  the  U.S.  Navy  had 
to  move  communications  with  the  sea 
vessel  to  another  frequency?  In  addi- 
tion, this  mayhem  continued  all  after- 
noon' 

To  all  of  Ihe  amateur  radio  operators 
who  practice  their  hobby  in  a  profes- 
sional, responsible,  and  dignified  man- 
ner. I  commend  you,  To  all  of  the  ama- 
teur radio  operators  who  don't  have  the 
courage  to  use  their  caltsigns  when  at- 
tempting to  interfere  with  others'  com- 
munications, I  deplore  you. 

All  this  makes  me  wonder  if  every- 
one  should  worry  a  little  more  about  Ihe 
possible  loss  of  frequency  allocations, 

Hank  KM4PQ,  Raleigh  NC  Ham  radio 
has  degenerated  to  the  lowest  level  I 
have  seen  in  my  almost  40  years  as  a 
ham,  X-rated  radio,  jamming,  pejora- 
tive racial  slurs,  gay  bashing,  profanity f 
and  graphical  descriptions  of  sexual 
acts  have  become  loo  commonplace. 

Our  frequencies  are  loaned  to  our 
use  as  a  privilege  pursuant  to  the  pur- 
pose of  ham  radio  as  delineated  in  FCC 
rules  and  regulations,  to  provide  for 

emergency  communications  and  ex- 
perimentation. 

We  cannot  allow  these  miscreants  to 
threaten  our  privifeges.  We  need  to 
identify  them  and  get  them  out  of  ama- 
teur radio. 

Become  involved.  We  must  coa- 
lesce together  to  clean  up  amateur  ra- 
dio, This  Is  not  a  passive  activity.  We 
are  all  licensed  participants.  Oppose 
this  deplorable  language  and  conduct 
in  our  ham  bands.  Ham  radio  is  and 
must  be  self -policing.  Only  wa  can  real- 
ly prevent  the  decline  and  demise  of 
amateur  radio. 

Fight  back:  1.  Read  the  FCC  rules 
and  regulations  as  it  applies  to  private 
radio.  2,  Document  all  violations,  3. 
Send  your  documentation  to  the  FCC. 
4.  Send  a  copy  of  your  documentation 
to  the  radio  club  in  the  area  where  the 
violation  has  occurred,  if  known.  Ask 
them  to  investigate.  5.  Send  a  copy  of 
your  documentation  to  the  ARRL  and 
write  to  journals  to  express  your  out- 
rage. Like  community  watch,  we  must 
ail  look  out  for  the  neighborhood  or  it 
wilt  become  a  stum.  S.  Once  they're 
identified,  it  is  imperative  that  we  make 
it  clear  that  these  misfits  are  persona 
non  grata  in  amateur  radio. 

It  we  don't  protect  our  privifeges. 
there  won't  be  any  privileges  to  pro- 
tect, 

See  the  W5VI  Report,  Vol,  13.  Issue 
21,  regarding  the  FCC's  response  to 
David  G.  BoydKQMX.  Boyd  presented 
two  years'  worth  of  evidence  "ctearty 
obscene  and  property  collected' '  on  an 
obscenity  case,  and  the  FCC  decided 
not  to  pursue  the  matter  because 
"most  of  the  offenses  occurred  after 
'safe  harbor  hours. ' "  Besides  trying  to 
determine  whether  the  FCC  any  longer 
grants  Section  9?  1 13(d),  which  pro- 
hibits obscenity,  any  validity  or  not,  he 
is  trying  to  find  out  which  world  time 
zone  governs  the  cutoff  ("safe  har- 
bor") time.  Linda  HA  WKM\ 


2    73  Amateur  Radio  Today  *  February,  1992 


THE  TEAM 

PUBLISHER/EDITOR 
Wayne  Green  W2NSD/1 

ASSOCIATE  PUBLISHER 
David  CasssdyNlGPH 


MANAGING  EDITOR 

Bill  Brown  WB8ELK 

PRODUCTION  EDITOR 
Hope  Currier 

SENJOR  EDITOR 
Linda  ReneauKA  111  KM 

ASSOCIATE  EDITOR 
Joyce  Sawielle 

CONTRIBUTING  EDITORS 
MikeBryoeWBBVGE 
DawdCowhigWAlLBP 
Michael  GsierKBlUM 
Jim  Gray  WtXU/7 
Chuck  Hough  ion  W86IGP 
Amie  Johnson  N 1  BAG 
Dr.  Marc  Leavey  WA3AJR 
Andy  MacAllisier  WA5ZIB 
Joe  Moeti  KIOV 
Carole  Perry  WB2MGP 


ADVERTISING  SALES 
REPRESENTATIVES 
Dan  Harper 

Louise  O'SuJ  If  van 

ADVERTISING  COORDINATOR 

Sue  Col  ben 

1-603-525-4201 
1-800-225^5083 
FAX  (603)5254423 


PRODUCTION  MANAGER 
William  Heydolph 

ART  DIRECTOR 
Alice  ScofieJd 

TYPESETTING/PAGINATION 
Linda  Drew 
Ruth  Benedict 
Steve  Jewett 

GRAPHIC  SERVICES 

Dale  Williams 
Theresa  Verville 

GRAPHICS  PHOTOGRAPHER 

Dan  Croteau 


WGE  PUBLISHING  INC. 

CHIEF  FINANCIAL  OFFICER 
Tim  Peikey 

CIRCULATION  MANAGER 
Harvey  Chandler 

CIRCULATION  COORDINATOR 

VikiVanVaien 

Tosubscnbe  1-800-289-0388 

Editorial  Offices 

WGE  Center 

Forest  Road,  Hancock  MH  03449 

603*525-4201 .  FAX  (603)  52S4423 

Subscription  Services 

Colorado/Foreign  Subscribers 

call  1-303-447-9330 


Wayne  Green  Enterprises  is  a  division 
oJ  international  Data  Group. 

Reprints:  The  first  copy  of  an  article 
S3.00  [each  additional  copy— SI  .50). 
Write  to  73  Amateur  Radio  Magazine, 
WGE  Center,  Forest  Road,  Hancock, 
m  03449. 


2S  A  ma  teur 


— ^^^^^^B 


FEBRUARY  1992 
Issue  #377 


Radio  Today 


TABLE  OF  CONTENTS 


FEATURES 


9  The  Copper  Cactus  J-Pole 

For  2m  and  70cm KE7AX 

12  A  Five-Component  Wideband 
Amplifier  for  Your  Receiver 
Give  your  VHF  receiver  a 
boost!   K9EYY 

22  An  NE-602  RF  Signal  Generator 
Useful  test  equipment  from  a 
versatile  IC Kerr 


34  Colombian  Expedition 

Adventure  in  the  Andes 

KC4VLN 

36  P VC  Cubical  Quad  for  1 0  Meters 

Build  this  $30  plumber's 

Special! KG5BI 


REVIEWS 


15   V8I-360  Beam  Indicator 
Put  your  rotor  display  on  the 

waif WA3USG 


20  The  AL800  High 
Gain  HT  Antenna 

Improve  your 
dual-band  portable 
punch. 
,?. N1GPH 

28  The  Radio  Shack 
HTX-202  2  Meter  FM 
Transceiver 

This  full-featured 
HT  is  ideal  for 
beginners,  as  well  as 
for  experienced 
hams.   . . .  WB6NOA 


Build  this  PVC  special  for  1  Dm. , .  see  page  38 


Cover:  Jim  HK3AVR 
demonstrates  amateur 
radio  for  students  in 
Murilto,  Columbia, 

Cover  photo  by  Mitton  C. 
TobyKC4VLN. 


DEPARTMENTS 


66  Above  and  Beyond 

72  Ad  Index 

48  AskKaboom 

64  ATV 

82  Barter  TiV  Buy 

70  Dealer  Directory 

17  Feedback  Index 

75  Ham  Help 

46  Hams  with  Class 

53  Hamsats 

80  Homing  In 

2  Letters 

4  Never  Say  Die 

60  New  Products 

64  Propagation 

70  QRP 

7  QRX 

84  Random  Output 

62  RTTYLoop 

56  73  International 

50  Special  Events 

86  Uncle  Wayne's 

Bookshelf 

75  Updates 


FEEDBACK... 

FEEDBACK! 

It's  like  being  there — right 
here  tn  our  offices!  How? 
Just  take  advantage  of  our 
FEEDBACK  curd  on  page 
17.  You']]  notice  it  feed  buck 
Dumber  at  the  beginning  of 
each  article  and  column. 
We'd  like  you  lo  rale  what 
you  lead  so  thai  we  can 
print  what  types  of  things 
you]  ike  best.  And  then 
wewUI  draw  one  Feedback 
card  each  month  for  afrec 
subscri  ptiou  to  71 . 


\? 


Editorial  Offices 

WGE  Center 

Hancock  NH  03449 

phone:  603-525-4201 


Advertising  Offices 

WGE  Center 

Hancock  NH  03449 

phone:  800-22&-5G83 


Circulation  Off  toes 

WGE  Center 

Hancock  NH  03449 

phone:  603-525-4201 


Manuscripts  Conlribulions  in  the  form  of  manuscripts  with  drawings  and/or  photographs  are  welcome 
and  will  be  considered  for  possible  publication  We  can  assume  no  responsibility  for  loss  or  damage  to 
any  material  Please  enctos*  a  stamped ,  self-addressed  envelope  with  each  so omission.  Payment  for  the 
use  of  any  unsolicited  materia'  will  be  made  upon  publication.  A  premium  will  be  paid  tor  accepted  art  teles 
that  have  been  submitted  electronically  (CompuServe  ppn  70310,775  or  MCI  Mail '  WGEPUB"  or  GEnie 
address"  MAG73")  or  on  disk  as  an  IBM-compatible  ASCII  file.  You  can  also  contact  us  at  the  73  BBS  at 
{603J52S-4433,  300  or  1200  baud,  B  data  bits,  no  parity,  one  stop  bit,  AN  contributions  should  be  directed 
to  the  73 editorial  offices.  'How  to  Write  for  73"  guidelines  are  available  upon  request  US  citizens  must 
include  their  social  security  number  with  submitted  manuscripts. 

73  Amateur  Radio  Today  (ISSN  1G52-2522)  is  published  monthly  by  WGE  Publishing.  Inc..  WGE 
Center,  Forest  Road,  Hancock,  New  Hampshire  03449,  Entire  contents  -l  1991  by  WGE  Publishing.  Inc. 
No  part  of  this  publication  may  be  reproduced  without  written  permission  from  the  publisher.  For 
Subscription  Services  write  73  Amateur  Radio  Today,  PO  Box  56866.  Boulder,  CO  80322-8866,  or  call 
1-800-289-0388,  fn  CO  call  1 -303-447-9330.  The  subscription  rate  is:  one  year  $24.97;  two  years  $39.97. 
Additional  postage  for  Canada  is  $7  00  and  for  other  foreign  countries,  $19,00  surface  and  $37.00  airmail 
per  year  All  foreign  orders  must  be  accompanied  by  paymenl  is  US  funds.  Second  class  postage  paid  at 
Hancock.  New  Hampshire,  and  a!  additional  mailing  offices  Canadian  second  class  mail  registration 
number  9566.  Canadian  GST  Registration  #125393314.  Mitrolilm  Edition— University  Microfilm.  Ann 
Arbor,  Ml  48106,  Postmaster:  send  address  changes  to  73  Amateur  Radio  Today ;  PO  Sox  58866, 
Boulder.  CO  80322-8866, 

Audit  Bureau  of  Circulations  (ABC)  membership  applied  for. 

Contract:  By  reading  this  fane  print,  you  have  become  legally  obligated  to  introduce  a  youngster  to 
amateur  radio  Don't  just  park  'em  in  a  chair  to  listen  to  you  tell  somebody  your  name,  QTH  and  rig  Show 
'em  packet.  Send  their  photo  over  SSTV.  Let  "em  talk  through  a  satellite.  Get  'em  excited! 


73  Amateur  Radio  Today  •  February,  1 992    3 
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Never  sa  y  die 

Wayne  Green  W2NSD/1 


Digital  Broadcasting? 

To  give  you  an  idea  of  how  desper- 
ately far  behind  the  state  of  the  radio 
art  we  are,  we've  still  got  hoary  old 
hams  who  are  pushing  for  AM  at  a  time 
when  the  world  is  getting  ready  to  re- 
place FM  broadcasting  stations  with  di- 
gital audio  broadcasting  (DAB), 

James  ZS1XN  sent  me  a  clipping 
about  the  recent  BBC's  tests  of  DAB  in 
the  Birmingham  area.  Most  Of  the  DAB 
technology  has  been  developed  by 
German  firms  such  as  BoschT  Tele- 
fun  ken  and  Grundig.  Both  the  Ger- 
mans and  the  Brits  want  to  start  DAB 
as  soon  as  possible. 

In  the  Birmingham  test  they  com- 
pared a  1 ,000  watt  FM  signal  with  an 
11  watt  DAB  signal  on  21 5  MHz.  The 
FM  signal  dropped  out  at  about  six 
miles  from  town,  while  the  DAB  signal 
was  strong  out  to  1 5  miles .  six  times 
the  coverage  with  about  1 /100th  the 
power! 

They  drove  a  bus  around  the  city  to 
see  how  the  two  modes  compared.  The 
FM  signal  suffered  from  flutter,  pops, 
drop-outs  and  interference  from  com- 
puters, The  DAB  remained  absolutely 
dean. 

One  more  benefit. ,  Jhey  can  get 
about  six  times  as  many  DAB  channels 
In  the  same  bandwidth  as  FM.  How 
Jong  do  you  think  it's  going  to  be  before 
all  our  FM  programs  are  moved  to 
DAB? 

And  of  course  the  DAB  sound  is  digit- 
al, with  it's  incredible  dynamic  range 
and  better  frequency  response. 

So  when  are  we  going  to  start  seeing 
some  digital  audio  repeaters?  With 
time  division  we  could  have  six  or  more 
high  fidelity  channels  on  a  repeater  . 
or  perhaps  up  to  20  voice  quality  chan- 
nels. It's  almost  like  comparing  spark 
with  CW  .  .and  we're  holding  strong 
for  spark,  just  as  we  did  in  the  1920s 
when  it  took  a  law  to  force  hams  to  stop 
using  spark, 

We  had  the  same  problem  in  the  late 
1 940s  getting  modulated  oscillators  off 
our  2m  band.  Nothing  less  than  a  law 
could  force  W2KU  to  upgrade  his  kilo- 
watt, which  wiped  out  most  of  the  lower 
megahertz  of  the  band  around  Brook- 
lyn, Good  old  Oscar, 

If  some  of  you  will  start  trying  digital 
audio  and  send  me  some  articles  on 
your  work  to  publish,  perhaps  we  can 
start  bringing  amateur  radio  out  of  Ihe 


dark  ages.  Heck,  I  started  publishing 
Digital  Audio  magazine  eight  years 
ago,  so  the  technology  isn't  exactly 
new. 

As  David  KB7HO  put  it  in  a  letter, 
"When  we  first  became  a  radio  ser- 
vice, we  had  a  clear-cut  reason  to  occu- 
py the  frequency  spectrum  we  do.  We 
were  to  be  a  pool  of  trained  radio  oper- 
ator/technicians in  case  of  national 
need.  If  you  were  a  ham  and  you  were 
drafted  or  volunteered,  you  could  go 
right  into  the  radio  or  technical  end  of 
the  service,  Having  a  ham  license  gave 
you  every  good  chance  to  get  a  techni- 
cal job  with  one  of  the  big  companies. 
Not  any  more  They  don't  hire  hams 
any  more.  The  quality  that  used  to  be 
there  is  now  gone.  What  are  we  to  tell 
the  world  governments?  What  do  we 
have  to  offer  in  exchange  for  our  use  of 
the  spectrum?  Right  now,  very  little. 
The  land  mobile  and  other  radio  ser- 
vices covet  our  bands.  They're  listen- 
ing, I  know  personally  of  at  least  eight 
listening  posts  recording  our  ham 
bands  right  now  to  assess  the  use  and 
abuse  of  our  frequencies.  These  tapes 
have  already  shown  up  at  several 
spectrum  management  councils  and 
forums.  *" 

Thanks.  David.  You  see.  our  ability  to 
put  up  with  the  KV4FZ  group  on  14.313 
and  K1MAN  on  14,275  are  a  national 
problem  for  us.  We're  kind  of  like  bat* 
tared  wives  who  put  up  with  being 
knocked  around  rather  than  fight  back. 

if  we  don't  dean  up  our  bands  and 
get  started  experimenting  and  pioneer- 
ing again,  J  could  be  publishing  a  ham 
radio  memorial  issue  of  73  within  my 
lifetime.  It's  almost  something  to  think 
of  as  you  meekly  related  your  ARRL 
directors  every  two  years. 

Last  Chance  For  Fun 

In  my  November  editorial  (  asked  if 
you  were  ready  to  tackle  something 
new. .  An  the  music  business.  Several 
hundred  readers  wrote  for  details  and 
almost  all  got  very  excited  over  what 
we're  doing, 

If  you* re  retired  or  looking  for  some- 
thing new  to  do . ,  .  where  you  may  be 
able  to  help  people  get  more  enjoy- 
ment from  music,  and  where  we  can 
raise  hell  with  the  international  mega- 
corporations  which  have  almost  total 
control  of  the  music  business, .  .read 
on.  If  you're  looking  for  a  career 
change , ,  .for  something  which  will  be 


real  fun  and  can  make  some  money 
too, .  .check  this  out. 

I'm  giving  my  73  readers  the  first 
crack  at  this  because  many  of  you've 
known  me  for  years  and  I  know  you.  I 
tried  lo  gel  you  into  the  computer  field 
when  it  was  just  starting. .  and  did 
succeed  in  getting  quite  a  few  who've 
done  very  well.  Well,  the  music  busi- 
ness isn't  going  to  grow  as  fast  or  as 
big  as  the  computer  industry  did,  but 
it's  going  to  be  growing  and  there  are 
some  opportunities  to  grab. 

With  digital  audio  broadcasting 
(DAB)  coming,  there's  going  to  be  a 
desperate  rush  for  programming 
material.  .  .and  guess  who's  going  to 
have  it? 

The  radio  industry  is  in  a  shambles 
right  now.  The  recession  has  hit  it  like  a 
ton  of  bricks.  They're  looking  desper- 
ately for  new  formats.  The  old  Top-40 
crapola  doesn't  cut  the  mustard  any 
more.  Talk  radio  is  beginning  to  be 
talked  out.  So  what's  next? 

Oie  Doc  Green's  got  his  crystal  ball 
tuned  into  the  next  decade  already,  As 
I  write  this,  Pm  on  my  way  back  to  New 
Hampshire  from  the  Fresno  (CA)  flag- 
time  Festival .  and  it  was  a  corker,  I 
guarantee  you  that  not  one  of  the  about 
30X)  people  who  were  there  will  ever 
forget  the  music  they  heard  this  fast 
weekend  .  .and  they'll  be  telling 
friends  about  it  for  years  to  come. 

No,  I'm  not  trying  to  sell  the  world 
just  on  ragtime  music.  But  I  do  think  it's 
the  time  to  start  getting  the  whole  world 
to  listen  to  what  our  American  musical 
heritage  has  to  offer.  .  ,in  ragtime, 
bluegrass.  Dixieland,  theater  organ, 
circus  music,  carousel  band  organs, 
Cajun  and  so  on. 

So  I'm  setting  up  a  whole  new  sales 
rep  organization  to  help  distribute  the 
major  music  magazines  via  book, 
musical  instrument,  record  and  hi-fi 
stores,  .plus  as  many  department 
and  discount  stores  as  we  can  orga- 
nize. We'll  be  selling  CDs.  cassettes, 
and  samplers  Well  be  opening  new 
areas  for  music  sales  via  restaurants, 
libraries,  radio  stations,  dance  studios, 
hotels,  etc.  We're  going  to  help  250 
million  Americans  become  music  con- 
scious and  collectors.  Then  we'll 
start  working  on  Europe  and  Asia. 

After  the  festival,  Sherry  and  I  drove 
my  two  ragtime  proteges  up  to  see 
Yosemite.  I  flew  Scott  Kirby  in  from 
New  Orleans  for  the  festival  and  he  just 


blew  them  away.  Hell  be  up  to  my 
Golden  Studios  in  a  few  weeks  to 
record  more  Scott  Joplin  rags.  .  plus 
some  of  his  own .  and  superb  rags  by 
other  composers. 

Also  with  us  was  Masanobu  Ikemiya. 
I  think  I've  written  about  him,  He's  not 
only  a  classical  concert  pianist,  but  al- 
so loves  ragtime  music.  Pve  got  him 
doing  Louis  Gottschaikfs  music  now 
and  he,  too,  just  blew  away  the  festival 
people-  You  haven't  heard  Gott- 
schalk?  Oh  Lordy!  He  was  Ihe  first 
American  composer  that  Europeans 
took  really  seriously,  in  the  right  hands 
his  stuff  is  awesome.  Much  of  it  obvi- 
ously influenced  ragtime,  which  came 
about  50  years  later. 

While  we  were  cruising  Yosemite,  \ 
talked  via  the  147.03  repeater  with  sev- 
eral  nearby  hams  and  got  both 
Masanobu  and  Scott  all  excited  about 
hamming.  All  I  used  was  a  little  mag* 
mount  antenna  I  picked  up  at  Dayton 
and  my  incredibly  liny  (COM  2SAT.  ft's 
a  real  gem  and  goes  with  me  every- 
where in  the  world  . 

Ho  Hum,  Another  Coup 

A  few  years  ago  Bruce  Leek,  an  engi- 
neer lor  Telarc  Records,  introduced 
me  to  Captain  Cart  Chevallard,  the 
conductor  of  the  USAF  Golden  Gate 
Band.  We've  kept  in  touch,  so  when  my 
trip  to  Fresno  came  up  t  detoured  via 
Travis  AFB,  near  San  Francisco.  It  was 
worth  K. 

The  band,  with  the  help  of  Bruce, 
has  made  several  superb  CDs.  Alas, 
being  a  military  band ,  the  CDs  can't  be 
sold.  I'm  putting  on  all  the  pressure  I 
can  in  Washington  to  get  this  situation 
changed.  It's  a  crime  for  the  general 
public  not  lo  be  able  lo  buy  and  enjoy 
the  marveious  music  this  and  other  mil- 
itary concert  bands  are  producing, 
Fantastic  stuff. 

With  Scott  and  Masanobu  in  tow. 
Sherry  and  I  visited  the  band  at  Travis. 
They  pulled  out  all  the  stops  to  make 
our  visit  memorable.  They  took  us  all 
through  a  C-5B  cargo  plane.  This  is  the 
military  version  of  the  747  and  it's  enor- 
mous. They  have  room  to  drive  four 
large  buses  into  one  of  those  things. 

To  give  you  an  idea,  during  the 
Desert  Storm  exercise  they  moved  the 
equivalent  of  the  population  of  Wash- 
ington DC  from  Travis  to  Saudi  Arabia. 

The  cockpit  looked  like  a  scene  from 
a  science  thriller.  Wall-to-wall  controls, 
switches,  dials,  and  instruments  Hav- 
ing had  my  own  plane  a  while  back.  I 
looked  for  familiar  instruments  .  and 
found  a  few. 

That  evening  they'd  freed  up  some 
simulator  time  for  me.  I'd  have  a 
chance  to  do  some  takeoffs  and  land- 
ings of  a  C-5B!  Is  it  scary  to  ait  down  at 
a  huge  console  like  that,  grab  the 
wheel  and  start  taxiing  down  the  run- 
way? Well,  how  would  you  feel? 

The  simulator  was  as  real  as  it  gets 
It  was  exact  in  every  way.  You  felt  ev- 
ery bump  on  the  runway,  We  fett  every 
turn  and  dip  as  we  flew.  The  visual  was 
totally  real, .  .at  night,  in  daytime,  in 
bright  sunlight  or  dense  fog.  It's  the 
ultimate  computer  game. 

Continued  on  page  74 
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TM-241A 

TM-441A/TM-541A 

Compact  FM  Mobile 
transceivers 


Here  are  your  new  mobile  com- 
panions —  at  your  service  whenever 
you're  on  the  road!  Their  compact 
size  makes  installation  a  snap,  and 
the  remote  control  options  allow  you 
to  customize  your  installation  for 
that  "professional"  look! 

•  Wide  band  receiver  coverage.  The 
TM-241A  receives  from  118-173.995 
MHz,  Transmit  range  is  144-148  MHz. 
(Modifiable  for  MARS  and  CAP 
operation,  permits  required.) 

•  TM-441A  covers  438-449.995  MHz, 
and  the  TM-531A  covers 
1240-1299.995  MHz. 

•  CTCSS  encode  built-in,  selectable 
from  the  front  panel. 

•  Selectable  frequency  steps  for 
quick  and  easy  QSY 

•  TM-241A  provides  50  WTM-441A 
35  W,  and  TM-541A10  W Three 
power  positions,  5, 10(  and  full. The 
TM-541A  has  two  power  positions, 

1  and  10  watts. 

•  20  full-function  memory  channels 
store  frequency,  repeater  offset, 
sub-tone  frequencies,  and  repeater 
reverse  information.  Repeater 
offset  on  2m  is  automatically 
selected.  There  are  four  channels 
for  "odd  split"  operation. 

•  Tone  Alert  System  with  Elapsed 
Time  indicator. 

•  Auto-power  off  function,  and  time- 
out timer. 

Specifications  guaranteed  tor  Amateur  band  u$&  only. 
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Tfceflla 
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SHIFT  ^  TOHE 


RC-20  Remote  Control  Unit       ' 

As  supplied,  one  RC-20  will  control 
one  transceiver.  Most  often-used 
front  panel  functions  are  control- 
lable from  the  RC-20.  The  RC-20 
and  IF- 20  combine  to  allow  control   | 
of  up  to  four  radios. 


Selective  calling  and  pager  option. 
The  DTU-2  option  enables  the  Dual 
Tone  Squelch  System  (DTSS),  allow- 
ing selective  calling  and  paging  using 
standard  DTMF  tones. 


Digital  recording  system  option. 

Used  in  conjunction  with  the  tone 
alert  system,  the  DRU-1  allows  mes- 
sage storage  of  up  to  32  seconds. 
Multiple  scanning  functions.  Band 
and  memory  scant  with  selectable 
scan  stops  and  memory  channel 
lock-out. 

Large  LCD  display  with  four-step 
dimmer  control. 

Automatic  Lock  Tuning  (ALT)  for 
the  TM-541A.  Compensates  for  drift. 


OftlOf 


•  Supplied  accessories.  Mounting 


multi-function  DTMFmia 
Optional  accessories 

•  DRU-1  Digital  Recording  Unit 

•  DTU-2  DTSS  unit  •  IF-20  Interface 
unit  used  with  the  RC-20,  allows  more 
than  two  transceivers  to  be  remotely 
controlled  •  MA-700  2m/70cm  dual 
band  antenna  with  duplexer  (mount 
not  supplied)  •  MB-201  Extra  mount- 
ing bracket  •  MC-44  Multi-function 
hand  microphone  •  MC-55  (8-pin) 
Mobile  mic.  with  time-out  timer 

•  MC-60A,  MC-80,  MC-85  Base 
station  mics.  *  PG-2N  Extra  DC  cable 

•  PG-3B  DC  line  noise  filter  •  PG-4G 
Extra  control  cable  ♦  PG-4H  Interface 
connecting  cable  *  PG-4J  Extension 
cable  kit  •  PS-50/PS-430  DC  power 
supplies*  RC-10  Handset  remote  con- 
troller •  RC-20  Remote  control  head 

•  SP-41  Compact  mobile  speaker 

•  SP-50B  Mobile  speaker  •  TSU-6 
Programmable  CTCSS  decoder 

KENWOOD  USA  CORPORATION 

COMMUNICATIONS  &  TEST  EQUIPMENT  GROUP 

RO  SOX  22745, 2201  E  Dommguez  Street 
Long  Beach.  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  INC 
RO  BOX  1075. 959  Gana  Court 
Missjssauga,  Ontario.  Canada  L4T  4C2 
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. . .  pacesetter  in  Amateur  Radio 


KENWOOD 


Cbm_ 

TH-27A/47A 

2  m  and  70  cm  Super 
Compact  HTs 

Here  is  a  great  new  addition  to 
Kenwood's  HT  family  —  the  all  new 
TH-27A  for  2  meters  and  TH-47A  for 
70  cm!  Super  compact  and  beau- 
tifully designed,  these  pocket- 
sized  twins  give  you  full-size 
performance. 

•  Large  capacity  NiCd  battery 
pack  supplied.  The  standard 
battery  pack  is  72  volts,  700  mAh, 
providing  extended  transmit  time 
with  2.5  watts.  (TH-47A:  1.5  W.) 

•  Extended  receive  coverage. 
TH-27A:  118-165  MHz;  TH-47A: 
438-449,995  MHz+TX  on  Amateur 
bands  only,  (TH-27A  modifiable  for 
MARS/CAR  Permits  required.  Spec- 
ifications guaranteed  for  Amateur 
bands  only.) 

•  Multi-function  scanning. 
Band  and  memory  channels  can 
be  scanned,  with  time  operated 
or  carrier  operated  scan  stop. 

•  Frequency  step  selectable  for 
quick  G5Y.  Choose  from  5, 10, 12.5, 
15, 20,  or  25  kHz  steps. 

•  Built-in  digital  clock  with 
programmable  timer. 

•  Dual  Tone  Squelch  System 
(DTSS).  Compatible  with  the 
TH-26AT  Series  and  the 
TM-941A  Triple  bander,  as 
well  as  other  Kenwood 
series  transceivers,  this 
sefective  calling  system 
uses  standard  DTMF  to  open 
squelch, 

•  Five  watts  output  when  operated 
with  PB-14  battery  pack  or  13.8  volts 

•  T-Alert  for  quiet  monitoring. 
Tone  Alert  beeps  when  squelch 
is  opened. 

•  Auto  battery  saver,  auto  power 
off  function ,  and  economy  power 
mode  extends  battery  life. 

•  DTMF  memory.  The  DTMF 
memory  function  can  be  used  as 
an  auto-dialer.  All  characters  from 
the  16-key  pad  can  be  stored, 
allowing  repeater  control  codes 
to  be  stored! 


,ct  Champion! 


•  41  memories.  All  channels 
store  receive  and  transmit 
separately  for  "odd  split" 

•  DC  direct  in  operation. 

Allows  external  DC  to  be 
used  (7.2  -  16  volts). 
When  external  power  is 
used,  the  batteries  are 
being  charged. 
(PB-13  only.) 


Optional  accessories: 

■  BC-14:  Wall  charger  for  PB-13t  14 

•  BC-15:  Rapid  charger  for  PB-13, 14 

•  BH-6:  Swivel  mount*  BT-8:  Six  ceil AA 
Alkaline  battery  case  •  HMC-2:  Headset 
with  VOX  and  PTT  •  PB-13:  7.2  V,  700  mAh 
NiCd  pack  •  PB-14: 12  V,  300  mAh  NiCd 
pack  •  PG-3F:  DC  cable  with  filter  and 
cigarette  lighter  pfug  •  PG-2W:  DC  cable 

•  SC-30:  Soft  case  •  SNIC-31:  Standard 
speaker  mic*  SMC-32: 
Compact  speaker  mic 

•  SMC-3 3:  Compact 
speaker  mic  with 
controls 
Vn-2:Waterj 
resistant 
bag. 
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•  Automatic  offset  selection 
(TH-27A). 

•  Direct  keyboard  frequency  entry. 

The  rotary  dial  can  also  be  used 
to  select  memory,  frequency 
frequency  step,  CTCSS,  and 
scan  direction, 

•  CTCSS  encode/decode  built-in. 

•  Supplied  accessories: 

Rubber  flex  antenna,  battery  pack, 
wall  charger,  belt  hook,  wrist  strap, 
dust  caps. 


Specifications  and  features  are  subject  to  change  without  notice  at  obligation 

Comoieie  service  mamjais  are  avaiiaoie  for  aft  Kenwood  transcervers  and  most  accessories 
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Promoting  Amateur 
Radio  In  Africa 

^ ^ 

Last  December,  a  new  weekly  amateur 
radio  news  program  went  on  the  air  to  pro- 
mote amateur  radio  In  developing  coun- 
tries. Part  of  the  International  Amateur  Radio 
Union  Region  1  plan,  "News  Focus  Africa,"  is 
transmitted  from  Johannesburg,  South  Africa, 
under  the  auspices  of  the  PADC  (Promotion  of 
Amateur  Radio  in  Developing  Countries) 
Working  Group.  The  station  ID  is  ZS6NFA. 

According  to  Hans  Welens  ON6WG,  Chair- 
man of  the  PADC  Working  Group,  'The 
program  includes  up-to-date  news,  technical 
discussions,  and  amateur  radio  related  edu- 
cational material/'  He  added  that  the  intro- 
duction of  the  scheme  wilf  greatly  extend  the 
work  that  is  already  being  done  in  Lesotho, 
Swaziland,  Mozambique,  and  other  parts  of 
Africa.  In  these  three  countries,  the  PADC 
Working  Group  is  setting  up  HF  club  stations 
to  demonstrate  and  teach  amateur  radio.  This 
program  is  linked  to  the  establishment  of  ac- 
tive educational  groups  to  technically  qualify 
new  amateurs.  The  Working  Group  program 
has  already  made  important  contributions,  of 
which  the  reestablisftment  of  amateur  radio  in 
Mozambique  is  an  excellent  example. 

"News  Focus  Africa"  will  be  produced  and 
presented  by  Hans  van  de  Groenendaal 
ZS6AKV  and  Gerald  Klatzko  ZS6BTD  with 
material  supplied  from  all  over  the  world, 
transmitted  on  Sundays  at  0715  UTC  on 
14.282  and  21 .282  MHz  5SB,  and  on  AM  on 
3660  and  7059  kHz,  The  program  is  repeated 
Monday  at  1700  UTC  on  the  same  frequen- 
cies, (Ed.  Note:  The  reception  was  excellent 
into  New  Hampshire  on  15m  during  their  first 
1700  UTC  program,  WB8ELK.}  Amateur  ra- 
dio can  play  a  positive  role  in  creating  an  inter- 
est in  electronics,  and  can  often  strongly  moti- 
vate young  people  to  consider  a  career  in  this 
fiekL  Amateur  radio  can  also  make  valuable 
contributions  during  natural  disasters.  When 
normal  communications  fail  or  become  over- 
loaded, amateur  radio  can  provide  an  impor- 
tant backup  system. 

The  first  programs  are  15  minutes  long,  but 
will  become  longer  if  the  response  is  good. 
Says  van  de  Groenendaal.  "We  welcome 
contributions  in  text  or  audio  form.  Audio 
cassettes  should  be  mailed  to  NFA,  P.O. 
Box  807,  Houghton  2041 ,  South  Africa,  Text 
may  be  sent  by  mail  or  via  packet  radio  to 
ZS6NFA@ZU8NRC  or  ON6WQ  @  ON7RC." 
More  details  about  "News  Focus  Africa11  can 
be  obtained  from  the  PADC  Working  Group. 
%South  African  Radio  League,  P.O.  Box  807, 
Houghton,  2041 .  South  Africa.  TeL  (011)  404- 
2830.  CompuServe:  70262,3652;  INTERNET: 
AMSAT@FRD.ACZA;  T-Mail:  HANSV;  Sprint 
TELEMA1L:  HANSV.  TNX  Westiink  Report, 
Nov.  14. 


RM-7849 


The  petition  of  Michael  R.  Reynolds 
W0KJE  of  Tulsa,  Oklahoma,  seeking  sec- 
ondary status  for  certain  communications 
over  amateur  frequencies,  was  accepted 
by  the  FCC  for  comment  last  November. 
RM-7849  requests  that  the  Amateur  Radio 
Service  rules  be  amended  to  permit  incidental 
music  in  communications  onginated  by  the 
National  Aeronautics  and  Space  Asministra- 
tion,  and  to  expand  the  permissible  NASA 
communications.  Comments  on  RM-7849 
were  closed  on  November  28. 

Reynolds  also  asked  !hat  a  previous  petition 
for  reconsideration,  filed  April  23,  1991.  be 
withdrawn.  That  petition  requested  reconsid- 
eration of  the  denial,  on  April  5,  of  his  petition 
to  retransmit  NASA  public  communications 
and  the  Voice  of  America.  The  FCC  granted 
Reynold's  request.  TNX  WSYt  Report,  Vol. 
13,  Issue  #23. 

Two-Ways  to  Moscow 

Motorola's  Radius  line  of  two-way  radio 
products  are  to  be  distributed  in  the  Soviet 
Commonwealth  (?)  this  year  by  Radio  Com* 
munications  international,  which  has  offices 
in  New  York  and  Moscow.  These  radios  will  be 
manufactured  in  Mt.  Pleasant,  Iowa,  and 
Basingstoke,  England 

Radio  Communications  International  has 
signed  up  seven  dealers  in  the  Soviet  Com- 
monwealth (?)  and  plans  to  establish  more 
dealerships  by  the  middle  of  next  year  Deal- 
ers will  be  assigned  regional  territories.  About 
98  percent  of  the  Radius  product  line  is 
geared  to  the  commercial  market,  and  likely 
prospects  in  the  Commonwealth  (?)  include  oil 
companies,  construction  firms,  geologists,  liv- 
ery and  delivery  fleets,  and  security  services. 

Sale  of  the  radios  will  be  only  in  hard  curren- 
cy for  starters*  but  the  market  may  open  up  if 
the  ruble  becomes  convertible  to  other  coun- 
tries* monetary  units.  TNX  Chuck  Gysi- 
N2DUP  via  The  Pulse,  newsletter  of  the  Quad 
City  Amateur  Television  Club. 

Ham  of  the  Year 

Attention!  March  15  is  the  deadline  for 
nominating  a  young  ham  to  receive  the 
Westlink  Report  Young  Ham  of  the  Year 

Award.  The  award,  once  again  to  be  under- 
written by  Yaesu,  is  given  annually  to  a  radio 
amateur  18  years  of  age  or  younger  who  best 
epitomizes  the  accomplishments  of  young 
people  in  amateur  radio  as  related  to  commu- 
nity service  on  a  local,  regional,  or  national 
level;  service  to  amateur  radio  itself  on  a  local, 
regional,  or  national  level;  promotion  of  high 
ethical  and  moral  values  through  amateur  ra- 
dio; education  through  or  with  amateur  radio; 
or  any  combination  of  the  foregoing. 


To  qualify,  a  candidate  must  hold  a  valid 
FCC  Novice  class  or  higher  amateur  license, 
be  a  resident  of  the  U.S.,  and  attend  an  ac- 
credited learning  institution.  A  nominating  pe- 
tition must  be  filled  out  detailing  accomplish- 
ments of  the  nominee  and  be  received  by  the 
above  date.  Send  an  SASE  to  request  a  nomi- 
nating petition  to  1992  Young  Ham  of  the 
Year,  Westiink  Report,  28197  Robin  Ave,, 
SaugusCA91350, 

The  winner  receives  a  plaque  from  the 
Westiink  Report,  an  expense-paid  trip  to  the 
1992  Dayton  Hamvention  to  receive  the 
plaque,  and  a  surprise  from  Yaesu.  as  well  as 
items  from  several  mdustry  leaders  for  the 
winner  and  the  winner's  school  or  club.  TNX 
Westiink  Report,  No.  614. 

PARA  Scholarships 

The  Dayton  Amateur  Radio  Association 
is  now  accepting  applications  for  Its  annual 
$1,500  scholarships.  Licensed  amateurs 
graduating  from  high  school  in  1991  are  eligi- 
ble. For  further  information  and  application 
forms,  write  DARA  Scholarships,  317  Ernst 
Ave.,  Dayton  OH  45405.  TNX  W5YI  Report, 
Voi.  13,  issue  #23. 

Earthwlnds  Update 

The  Earthwlnds  around-the-world 
manned  balloon  flight  is  currently  sched- 
uled for  anytime  after  January  1 5.  Thanks  to 
the  efforts  of  Bob  Rau  N81YD,  Jud  Nichols  and 
Bill  Brown  WB8ELK,  a  voice  telemetry  system 
has  been  developed  to  relay  the  balloon's  po- 
sition via  the  gondola's  GPS  location  system 
(High  Technology  Flight  MCM4  microcon- 
troller and  voice  ID  [see  the  Nov,  issue  of  73, 
p.  9]).  During  the  mission,  listen  for  the  Earth- 
winds  signal  at  15, 30, 45  and  55  minutes  past 
each  hour  on  28,303  MHz  (USB).  Each  trans- 
mission will  be  in  the  following  format: 
J,KB7JGM  Earthwinds,  XX  XX.XX  North,  YY 
YY.YY  West  (or  East)  ZZZ"  where  XX  XX.XX 
is  the  latitude  in  degrees,  mnutes  and  hun- 
dredths of  minutes;  YY  YY. YY  is  the  longitude 
in  degrees,  minutes  and  hundredths  of  min- 
utes, and  ZZZ  is  the  ground  speed  in  knots. 

For  recent  updates  on  the  Earthwinds 
status  as  well  as  other  amateur  radio  balloon 
experiments,  check  into  the  73  BBS  at  (603) 
525-4438.  Select  the  "Message"  section  and 
go  to  'Area  13'  (the  Balloon  SIG). 


NX. . . 


. . .  to  all  our  contributors!  You  can  reach 
us  by  phone  at  (603)  525-4201 .  or  by  mail  at 
73 Magazine,  Forest  Rd.,  Hancock  NH  03449. 
Or  get  in  touch  with  us  on  CompuServe  ppn 
70310,775;  MCI  Mail  "WGEPUB";  or  the  73 
BBS  at  (603)  525-4438  (300-2400  bps),  8 
data  bits,  no  parity,  one  stop  bit,  FAX:  {603) 
525-4423, 
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MFJ  gives  you  all  9  digital  modes 


and  keeps  on  bringing  you  state-of-the-art 
Now  with  FULL  COLOR  SSTV  ...  the 

breakthrough ! 


advances 

latest  MFJ 


MFJ- 1278 


279 


; 


No  old  Male  technology  at  MFJ!   *q 
Using  the  latest  advances,  MFJ  brings  you  9 
exciting  digital  modes  and  keeps  on  bringing 
you  state  of  ihe  art  advances  like  color  SSTV. 
You  get  tons  of  features  others  just  don't  ha\e 

Only  MFJ  gives  you  all  9  modes 

Count  'em  -  you  get  9  fun  modes  - 
Packet,  AMTOR.  RTTY,  ASCII.  CW,  FAX. 
SSTV,  Navtex  and  Contest  Memory  Keyer. 

You  can't  get  all  9  modes  in  any 
competitive  multi-mode  Nobody  gives 
you  modes  MFJ- 1278  doesn't  have. 

NEW!    New  Full  Color  SSTV! 

Enjoy  the  latest  MFJ- 1278  breakthrough 
lull  color  SSTV  display  with  an  appropri 
ate  terminal  program  like  MFJ- 1289! 

The  best  modem  you  can  get 

Tests  in  Packei  Radio  Magazine 
prove  the  modem  used  in  the  MFJ- 
1278  copies  HF  packet  more  accurately 
than  all  other  modems  tested. 

MFJ-1278  is  the  only  multi-mode 
with  a  true  DCD  circuit.  This  dramati- 
cally reduces  sensitivity  to  noise  and 
dramatical  I  v  increases  completed  QSOs. 

Exclusive  Built  in  Printer  Port 

The  MFJ -1 278  has  a  printer  port  that 
lets  you  plug  in  your  Epson  or  IBM 
compatible  printer.  You  don't  have  to  buy  a 
silly  $40  cable  just  to  plug  in  your  primer, 

20  LEU  Tuning  Indicator 
MFJ's  unequuled  luning  indicator  makes  li 
really  easy  to  work  HF  packet.  Just  tune 
your  radio  to  center  a  single  LED  and  you're 
precisely  tuned  in  to  within  10  Hz  —  and  you 
use  it  the  same  for  all  modes. 

New  Easy  Mail™  Personal  Mailbox 
You  get  MFJ*s  new  Easy  Mail™  Personal 


Mailbox  with  soft  -partitioned  memory  so  you 
and  vour  ham  buddies  can  leave  messages  for 
each  other  24  hours  a  day. 

Multi-Gray  Level  FAX/SSTV  Modem 
You'll  see  tomorrow's  news  today  when  you 

copy  outstanding  FAX  news  photos  with  crisp 
clear  details.  MFJ-1278  is  the  only  multi-mode 
with  a  built-in  multi-gray  level  modem.  It  lets 
you  transmit  and/or  receive  multi-gray  level 
pictures  with  an  appropriate  terminal  program. 

!    MFJ's  new  Automatic  Signal  Analysis01 
gives  you  exclusive  HF  packet  id  en  i  flea  t  ion  I 
MFJ's  new  ASA  automatically  identifies  HF 
packet,  RTl'Y,  ASCII  and  AMTOR  signals.  A 


and  MSYS  compatibility,  fast  throughput  anti- 
collision  technology,  independent  transmit  level 
for  each  radio  port,  random  code  generator. 
lithium  battery  backup.  RS-232  and  TTL  serial 
ports,  socketed  ICs,  tune  up  command,  periph- 
eral I/O  port,  automatic  serial  numbering,  pro- 
grammable message  memories,  dual  radio  ports 
(each  HF  or  VHF)T  CW  paddle  jack,  audio 
amplifier  and  speaker  jack  so  you  can  monitor 
CW  sidet one,  transmit  and  receive  audio  and 
packet  connect  bell,  new  fully  intcrgrated  in- 
struction manual  with  Fast  Start™  booklet  and 
more.  91/?  x  9Vi  x  !  yh  inches. 


No  Matter  What™  Guarantee 


I 


New  MFJ-1278T  Turbo 

with  fast  2400  baud  modem 

MFM278T 

s359 

The  new  MFJ-1278T  Turbo  gives  you  fast  2400  baud  packet 
-  twice  the  baud  rate  of  any  competitive  multi-mode.  By  com- 
municating faster  youll  reduce  chances  for  error,  lessen  con- 
gestion and  more  efficiently  utilize  our  ham  frequencies.  You'll 
also  get  1200/300  baud  for  compatibility  with  older  TNCs. 

2400  modem  available  separately,  MFJ-2400  S69.95.  New! 
G3RUH  compatible  9600  Baud  modem,  MFJ-9600,  $m§5. 


quick  "OK'    command  selects  the  mode! 

One  FREE  Upgrade! 

When  you  buy  your  MFJ-1278  today,  you 
don* i  have  to  miss  new  modes  and  features  that 
come  out  tommnrow.  Why?  Because  your  1278 
comes  with  a  coupon  good  for  one  free  eprom 
upgrade  exchange  that'll  add  new  features. 

Plus  More  .  ,  . 

Plus  you  get  .  .  .  32 K  RAM,  free  AC  power 
supply.  Host  mode.  Kiss  interface  for  TCP/IP 


You  get  MFJTs  one  year  No  Matter 
What™  Guarantee. 

That  means  we  will  repair  or  replace 
your  MFJ  multi-mode  (at  our  option)  no 
matter  wltat  happens  to  it  for  a  year* 

Others  give  you  a  90  day  limited  war- 
ranty- What  do  you  do  after  90  days? 
Or  before  90  days  if  they  say,  "Sorry, 
your  limited  warranty  does  not  cover 
that  problem?'*  Why  take  chances  when 
MFJ  gives  you  So  Matter  What  protec- 
tion for  a  full  year"? 

(jet  nine  new  ways  of  having  fun 
Don't  settle  for  old  stale  technolog> , 
Choose  the  multi-mode  that  gives  you  the  lat- 
est advances  and  all  9  modes.  Get  yours  today  I 

NEWI    MFJ  9600  Baud  Modem 

MFJ-9600        G3RUH  compatible 
g  ^  f)Q95  9(500  baud  modem. 


Radio  specific  TNC  cables     MFJ-1289  MultiCom™ 


New  pre-wired  cables  instantly  conned  your 
MFJ  multi-mode  or  MFJ  TNC  to  almost 
any  radio  for  only  ,  ,  .  $14.95  each! 

Now  you'll  get  on  the  air  even  faster  when 
you  choose  an  MFJ-1278  or  MFM278T  Multi- 
mode  or  an  MFM270B.  MFJ- 1 274,  MFJ- 
127GBT  or  MFJ-1274T  packet  radio  controller. 

These  new  MFJ  cables  are  pre-wired  for 
most  8  pin  rigs  and  HTs.  You  won't  have  to 
wait  to  get  your  cable  wired  because  MFJ 
solves  that  little  problem  for  only  .  .  .  $14.95! 

Choose  the  cusiom  cable  for  your  radio  from 
the  models  listed  below,  Take  it  home  with 
your  MFJ  Multi-mode  or  TNC  and  your  MFJ 
MultiCom™  package  with  computer  cable  for 
IBM  compatible ,  Commodore  64/128  or 
Macintosh  (described  at  right}.  What  else  do 
you  have  to  do?  Just  plug  it  all  in  and  you're 
hooked  up  and  on  the  air  fast  ....  Enjoy! 

MFJ  TNC  to  Radio  Cables:   S  -|  4M^ 

MFJ-S024,  fcom,  Yaesu  HTs, 

Alinco  DJ-560 
MFJ  5026,  Kenwood  HTs 
MFJ -5080,  Yaesu  8  pin  rigs 
MFJ-5Q84,  kom  8  pin  rigs 
MFJ -5086.  Kenwood  and  Alinco  8  pin  rigs 


High  resolution 
AP  news  photo 
received  on 
20. 738  MHz  using 
MFJ  MultiCom 
and  MFJ-1278 
with  multi-gray 
modem. 

MFJ-1289       Nnw  menu-driven  MultiCom™ 
t95  nr*nSs  ou*  the-  full  power  of  your 
MFJ-1278  with  multi-gray  modem 
No  set-up  required  —  just  load  and  use-  You 
get  incredible  high  resolution  WeFAX  maps 
and  AP  news  photos  right  off  HF.  You  also 
get  color  SSTV  display  and  packet  pictures. 

Bursting  with  features  .  .  .  One-Key 
Macros™  combine  multiple  keystrokes  into  a 
single  touch,  Call-Alert™  sounds  an  alarm 
when  any  characters  you  tell  it  to  watch  for 
come  in.  Auto -Set™  instantly  switches  entire 


Specially  designed 
for  the  MFJ-1278  and  other  MFJ 
TNCs.  Plugs  right  in  to  MFJ-1278  for  very 
easy  installation.  Screw,  LED,  cable  included. 
Not  all  radios  are  compatible  with  9600  baud, 

exciting  MFJ-1278  software 

Multi^Gray 
WeFAX  weather 
map  received  on 
16.410  MHz  using 
MFJ  MultiCom 
and  MFJ-1278 
with  multi^gray 
modem. 

can  be  transmitted  by  FAX,  SSTV  or  Packei.  On- 
line help.  RS-232  cable.  Tons  more. 

MultiComfr*™  and  MultiComMac™ 

.  .  .  new  MultiCom  packages  give  you  most  of 
the  capabilties  of  the  IBM  compatible  MultiCom 
for  your  C64/I28  or  Macintosh  computer  .  .  „ 
They  come  complete  with  interface  cable  and 
friendly  instructions  —  everything  you  need.  Here 
are  the  models  available: 
C64/128:  MFJ- 12828  MultiCom64™  $39.95, 


Macintosh:  MFJ- 1 287 B  MultiComMac™. S49. 95. 

stored  sets  of  parameters,  Auto-Router™  stores  NpsirfM:t  IVaW/f1rrt*r€*  ftAA_AJ7  iftnn 

digipeater  node  routes  for  instant  use,  Packet  nearest  Uealer/UrderS,  TO0-647-18UU 

Multi-Pie*™  lets  you  transmit  or  receive  a  ||||  Ml  I  MFJ  ENTERPRISES,  INC, 

binan  file  and  continue  your  QSO,  Multi-  I  LI     B^x  494,  MLhs.  State,  MS  39762 

Word™  gives  a  powerful  word  processor  that  flWIflW  {60i\323'S869:  TELEX:  53  4590 

is  tailor-made  for  multi -mode  communications.  FAX:  (601)  323-655 1 ;  Include  s/h. 

Custom  QSL  created  with  paim  program  MFJ  ■  -  -  making  quality  affordable 
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Number  4  on  your  Feedback  card 


The  Copper  Cactus  J-Pole 


For  2m  and  70cm. 


by  John  Post  KE7AX 


Remember  those  Novice  days  when  you 
ran  your  40  meter  dipole  on  15  meters? 
Have  you  had  your  eye  on  one  of  the  fancy 
new  dual-band  radios?  Does  the  idea  of 
putting  up  two  separate  antennas  and  running 
two  feedlincs  pour  cold  water  on  your  enthu- 
siasm? Well,  if  you  enjoy  home-brewing,  this 
may  be  your  cup  of  tea! 

This  probably  makes  you  think  of  using  one 
antenna,  cut  for  a  particular  frequency,  on  a 
multiple  of  that  frequency.  Fifteen  meter  fre- 
quencies consist  of  roughly  the  third  multiple 
of  frequencies  in  the  40  meter  band,  just  as 
amateur  frequencies  in  the  70cm  band  (440 
MHz)  are  roughly  the  third  multiple  of  fre- 
quencies on  the  2  meter  band,  our  most  popu- 
lar amateur  band. 

Since  I  was  making  a  J -pole  antenna  for  the 
2  meter  band,  I  decided  to  try  the  antenna  on 
440.  I  was  pleasantly  surprised  to  Find  that  it 
worked  reasonably  well.  However,  I  was 
concerned  because  the  SWR  curves  didn't 
bottom  out-  After  making  several  changes,  I 
plotted  new  SWR  curves,  and  decided  on  the 
dimensions  shown  in  this  article.  You  can 
change  the  dimensions  slightly,  but  be  care- 
ful! Changing  the  dimensions  will  change 
both  bands. 
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Figure  I.  The  Copper  Cactus,  and  a  typical 
Double  Cactus  installation. 


Photo  A.  Details  ofthefeedpoint*  Rivet  one  corner  of  the  SO-239  connector  to  the  short  section 
of  the  Copper  Cactus*  Run  a  #12  wire  from  the  center  pin  of  the  connector  and  solder  it  to  the 
long  section  of  the  antenna.  Make  sure  the  center  conductor  doesn  't  touch  the  short  section. 


Before  you  construct  this  antenna,  I  want  to 
emphasize  that  I  designed  it  primarily  for  use 
on  2  meters,  and  it  will  radiate  most  efficient- 
ly on  that  band.  But  you  can  get  on  the  440 
band  quickly  and  enjoy  your  dual-bander 
right  away.  It  docs  LISTEN  very  well  on 
440.  It  is  employed  locally  as  a  single  antenna 
for  a  crossband  repeater  system.  In  this  sys- 
tem, it  listens  on  440  and  transmits  on  2 
meters. 

One  thing  is  certain:  Ifs  hard  to  beat  the 
cost  and  fun  you  will  have  building  the  Cop- 
per Cactus! 

Construction 

1 .  Cut  a  10-foot  piece  of  1/2"  copper  water 
pipe  into  the  following  sizes:  60-1/2",  18- 
3/4",  and  1-1/2'",  The  mounting  tube  may  be 
any  length.  (You  will  have  a  section  about  3 
1  /2  feet  long  to  cut  the  mounting  piece  from.) 
See  Figures  1  and  2.  Special  thanks  go  to 
Gary  Rogers  WR7L  for  assistance  with  the 
technical  drawing. 

2.  Clean  all  the  pieces  where  they  will  be 
inserted  into  the  T  and  elbow  fittings.  Assem- 
ble the  antenna  and  check  your  dimensions. 

3.  Disassemble  the  sections,  flux  the  ends 


Photo  B.  Run  the  long  section  of  the  Double 
Cactus  through  the  PVCpipe  to  secure  it  to 
the  tower  side  mount. 

73  Amateur  Radio  Today  *  February,  1992    9 


PQ*  frIVET 

SGLDCR  FILLET  TO  ENHANCE 
BOND  TO  THE  COPPER  TUBE 


C*BL£  EM0  OF  COHHECTOA 


TABLE  TOP 


■r 


50-233  CONNECTOR  OB 
N"  CMASS15   MOUNT 


WW*  SHOULD  NOT  TOUCH  PFE 
#12  WIRE  0«  SIMILAR 


£ 


Figure  2,  Se*  f/*£  materials  list.  Before  soldering,  clean  the  joints  and  place  the  assembled 
antenna  on  aflat,  noninflammable  surface.  Practice  on  some  scraps  of  tubing  and  extra  pipe 
joints  if  you  *re  new  to  this.  All  dimensions  are  center-to-center. 


that  will  be  reinserted  into  the  fittings,  and 
reassemble  the  antenna,  taking  care  to  re- 
check  the  dimensions  before  soldering. 

4.  Carefully  solder  your  antenna  together. 
Make  sure  the  matching  stub  and  radiator 
element  are  parallel.  You  will  need  to  turn  the 
antenna  over  to  solder  the  fittings  on  (he  other 
side.  Use  the  minimum  amount  of  solder,  but 
make  sure  the  antenna  is  stout! 

5.  After  the  initial  soldering  is  done  and  the 
antenna  is  cool,  measure  the  spot  where  the 


feedpoint  will  be  located.  Also,  clean  and 
mark  the  spot  on  the  long  radiating  element 
where  you  will  solder  the  wire  from  the  cen- 
ter of  the  chassis  mount. 

6,  Now  you  get  to  make  a  decision!  You 
will  need  to  drill  a  hole  in  the  short  section  for 
either  a  pop  rivet  or  machine  screw.  This  will 
help  secure  the  chassis  mount  to  the  antenna* 
If  you  use  a  machine  screw,  choose  one  that  is 
long  enough  to  allow  a  nut  to  be  placed  on  the 
other  side  of  the  short  section.  Approximate- 
ly one  inch  should  do  it.  Also,  you  will  need 
to  drill  out  the  hole  in  the  chassis  mount  that 
will  accommodate  the  screw/rivet,  Make 
sure  it  isn't  too  fat,  or  youll  find  yourself 
with  too  large  a  hole  in  the  chassis  mount,  I 
use  1/8*  aircraft-grade  pop  rivets,  but  I  have 
made  several  antennas  with  machine  screws. 
They  all  work  fine.  If  you  have  any  qualms 
about  the  quality  of  your  rivets,  go  with  the 
machine  screw. 

7,  Place  the  chassis  mount  where  it  will  be 
located ,  and  mark  the  spot .  Carefully  drill  the 
hole  in  the  short  matching  section.  If  you  are 
using  a  rivet,  just  drill  in  the  outside  wall*  If 
you  chose  the  machine  screw,  drill  it  all  the 
way  through. 

8,  After  drilling  the  hole  to  match  in  the 
chassis  mount,  secure  it  to  the  matching  stub 
with  either  the  rivet  or  machine  screw.  Make 
sure  the  threads  face  away  from  the  radiating 
element!  Your  chassis  mount  should  be  very 
secure  to  the  matching  stub. 

9,  Now,  go  find  an  old  connector  to  use  as 
a  heat  sink  while  you  place  a  bit  of  solder  on 
the  spot  where  the  chassis  connector  meets 


Photo  C  Use  PVC  pipe  to  mount  the  Cactus 
to  the  side  of  your  tower.  The  Double  Cactus 
is  shown  here. 


the  matching  stub.  Solder  this  area  carefully. 
Apply  the  heat  to  the  copper  pipe,  and  the 
chassis  connector  will  be  warm  enough  for 
the  solder  to  adhere  to.  This  will  make  a  good 
electrical  connection  and  enhance  the  me- 
chanical one  as  well .  Remove  the  old  conncc- 
tor  from  the  chassis  mount  and  check  the 
insulation  for  distortion/melting.  It  should  be 
fine.  (Unless  you  applied  the  flame  directly  to 
the  chassis  mount.)  I  also  use  an  extra  T-con- 
nector  for  a  head  sink;  you  can  do  whatever 
you  want. 

10.  With  the  torch,  heat  the  spot  where  the 
feed  wire  will  attach  on  die  radiating  element. 
Place  a  small  bead  of  solder  on  the  spot.  It 
should  be  direcdy  across  from  the  center  of 
the  chassis  mount, 

1 1 .  Cut  and  strip  the  ends  of  the  wire  that 
will  go  from  the  center  of  the  chassis  mount  to 
the  feedpoint.  Solder  one  end  to  the  chassis 
mount,  using  a  soldering  iron,  NOT  the 
torch!  Tin  the  opposite  end  where  it  will  at- 
tach to  the  radiator,  and  try  to  attach  it  with 
your  iron.  If  you  can^t  get  the  feedpoint  hot 
enough  with  the  iron,  use  the  torch  carefully 
and  secure  die  wire  that  way. 

12.  Let  the  antenna  cool,  then  check  all 
fittings  for  security.  They  should  be  very 
strong.  Clean  up  the  antenna  with  some  steel 
wool,  taking  care  not  to  leave  any  small 
"hairs"  behind.  Check  the  SWR  on  both 
bands  and  paint  the  antenna  as  desired.  Enjoy 
your  new  dual-band  Copper  Cactus! 

Now— the  Double  Cactus 

This  one  is  for  those  of  you  who  love  BIG 
antennas.  It  is  built  using  the  same  basic  pro- 
cedure as  above.  However,  instead  of  a  90- 
degree  connector,  buy  two  T-fittings,  Also, 
cut  the  matching  sections  1/2"  longer.  Buy 
two  10- foot  sections  of  copper  pipe  and  build 
a  mirror  image  of  the  standard  Cactus  below 
itself. 

I  use  a  5-foot  section  of  1-1/2"  PVC  pipe  to 
suspend  the  Double  Cactus  from  the  side  of 
my  tower.  This  seems  tike  the  best  way  to  do 
it.  Just  drill  a  5/8"  hole  about  one  inch  in  from 
the  end  of  the  PVC  pipe,  and  slide  the  long  leg 
of  the  antenna  down  through  it.  The  feedpoint 
will  be  above  the  PVCt  allowing  you  to  se- 
cure the  feedline  to  it.  When  comparing  this 
antenna  to  the  standard  J  design,  we  found  a 
stronger  signal  report  on  both  bands.  The 
reports  weren't  much  stronger— maybe  one 
or  two  S-units — but  you  may  find  that  this 
antenna  meets  the  need  better.  I  have  a  stan- 
dard J  on  the  top  of  my  mast ,  and  the  extended 

version  off  the  side  of  the  tower. 

Continued  on  page  27 
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The  Copper  Cactus 
Materials  List 

10-foot  section  of  1/2"  copper  water  pipe 

T-section 

90-degree  elbow 

SO-239  or  N-type  chassis  mount 

2-1 12"  piece  of  no.  12  or  similar  copper  wire 

machine  screw,  about  1  *  long,  with  nut; 

or  pop  rivet  1/8"  dia.  x  1/2"  long 


Other:  Propane  torch,  solder  for  copper  pipe,  and  flux. 
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TWO  NEW  MODELS 
ULTRA  HIGH  SENSITIVITY 

RND  FREQUENCIES  FAST 
LOCATE  RF  SOURCES 
CAUBRATE  EQUIPMENT, 
ANTENNAS,  CIRCUITS 

•  2  INCH  LEO  BAR  GRAPH 
BRIGHT  RED  DISPLAY  SHOWS 
THE  RELATIVE  RF  SIGNAL 
STRENGTH  OF  INPUT  SIGNAL 
(NO  BACK  LIGHT  REQUIRED) 


•  SWITCH  SELECTABLE 
DOT  OR  BAR  GRAPH 

•  ALL  MODELS  COMPATIBLE 
WITH  MRJ  ANT  ANALYZER 

•  9-12  VDC  AUTO-POLARITY 
POWER  INPUT  -  WILL 
ACCEPT   DC  POWER  PLUG 
CENTER  NEG.  OR  POS. 

•  WHILE  CHARGING  NI-CAD 
BATTERIES-  COUNTER 
CAN  BE  USED  OR 
SWITCHED  OFF 

•  StarCatT" 

ALUMINUM  CABINET 

ALL  PRICES 
INCLUDE  FACTORY 
INSTALLED  NI-CAOs  & 
110VAC  ADP/CHARGER 


BAR  GRAPH  -  COUNTERS] 
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TWO  NEW  MODELS 

1-1500  MHZ& 
1-3200  MHZ 

•  3-5  HOUH  PORTABLE 
OPERATION  WITH 
STANDARD  FACTORY 
INSTALLED  NkCAD's 

•  3  GATE  TIMES 

•  1PPM  TCXO  TIMEBASE 

•  DISPLAY  HOLD  SWTOH 
WITH  INDICATOR 

•  FULL  YEAR 

LIMrTED  WARRANTY 

•  BRIGHT  RED  LED  DIGITS 
(NO  BACK  LIGHT  HEQ'D) 

i  DESIGNED  &  100% 

ASSEMBLED  IN  USA 


MODEL 

1  MHZ  - 1.5  GHZ $220. 


MODEL 

1  MHZ  -  3.2  GHZ.  .  .  . 


U**l 
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1  *  G**7 


UflV 


A«:r  *» 


MMHH 


5D00J 


'"•"liMiita, 


*+^  ,%    |* 


Qoaaoa 


so  a.  do 


HiiL   **)*  4^»'l* 


«»'* 


32QI1QQQQ  *• 


^^     * 


^  * 
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M500MHZ 
$118. 


#1500HS 

1-1500MKZ 

$159. 


fl&BG     $220.        035-BG     $265. 


#3500 

10HZ-3.5GHZ 

$250, 


#2500 

10HZ  -  Z4GHZ 

$210. 


FREE  CAHYING  CASE  &  TELESCOPING  ANTENNA  WITH  PURCHASE  OF  MODEL  35-BG,  15-BG  OR  3500 

FREE  CARRYING  CASE  WITH  PURCHASE  OF  MODEL  1500HS  OR  2500 

LIMITED  TIME  OFFER  -  YOU  MUST  MENTION  THIS  AD  WHEN  ORDER  IS  PLACED 

m  ANTENNAS 

#TA-80      Telescoping  BNC  antenna    .  .  .  12.00 

fTA40-L   Tetescopng-Bibow  BNC    M. ...  ,15.00 

tHD-150  150  MHZ  Rubber  Duck  BNC.  .  .16.00 
#RQ-2750  27  &  50  UHZ  11"  RD-BNC  .  .28.00 
f  RCM50  450  MH2  Rubber  Duck-BNC.  .  .18.00 
iWOfiOO    800  MHZ  Rubber  Duck-BNC.  ,  .29.00 

■  MM 

fOC-AO       BJack  vinyl  zipper  carry  caw  .  J 2.00 
fDC-690    12VDC  Auto  adaptor/charger  .  .  .9,00 


INTERNATIONAL   INC 


#LP-22     Probe,  Low  Pass/Audio,  $22.00 

use  with  2500  &  3500. 

Attenuates  RF  noise. 
#IM1G   Probe,  freq  counter  or.  .  .  .39.00 

scope  use,  1X.  10X 

200  MHZ  scope  use. 
■  BNC  INTERFACE  CABLE 

IBNC-18    18"  50  Ohm  cable ,6.50 

male  BNC  ea.  end 

flBNC-RCA   Adaplor ,  ,2,00 

F-BNC  lo  M-PHONO 


398  NE  38th  ST.,  FT,  LAUDERDALE,  FL  33334 
PHONE  (COS)  561-2211       FAX  (305)  561-9133 


ORDERS  &  INFORMATION 

305-561-2211 

ORDERS  ONLY  -  TOLL  FREE 

800-638-8050 

TERMS:  Shipping-handling  charges  for  Florida  add  $4  +  tax.  US  & 
Canada  add  5%  ($4  min,  $10  max),  al  others  add  15%  of  total.  COD 
fee  $4.  Payment  by  VISA.  MC,  DISCOVER,  COO  for  CASH  or  M.O. 
Prices  &  specifications    subject  lo  change  without  notice  or  obligation. 
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Number  5  on  your  Feedback  card 


A  Five-Component 
Wideband  Amplifier  for 

Your  Receiver 


Give  your  VHF  receiver  a  boost! 


by  J.S.  "Stu"  Gurske  K9EYY 


Imagine  a  very  wideband  ampli- 
fier which  covers  a  range  of 
from  about  100  MHz  to  2,000 

MHz,  and  requires  only  four  other 
components  to  make  it  work.  The 
Mini  Circuits  catalog  Lists  just  such 
a  device,  called  a  MAR-8,  It  is  ex- 
tremely small,  measuring  about 
0.078  (5/64)  inch  in  diameter  by 
about  0.62  (1/16)  inch  thick.  It  has  a  gain  of 
about  33  dB  at  S00  MHz,  pretty  impressive 
for  such  a  small  device. 

Getting  It  Together 

I  needed  a  preamplifier  for  one  of  my  VHF 


Photo  A.  Close-up  of  the  finished  amplifier:  MARS  (center),  chip 
caps,  resistor,  stand-off  insulator  bead  on  the  resistor  lead,  BNC 
connectors  and  12  volt  wires. 


receivers  and  decided  to  try  this  device.  I 
obtained  a  MAR-8,  two  100  pF  chip  capaci- 
tors, a  120  ohm  1/4  watt  resistor*  and  a  ferrite 
bead  and  hooked  it  all  up.  The  amplifier 
worked  very  well ,  I  heard  signals  which  I  had 
never  heard  before.  The  old  marginal  signals 


were  now  fully  quiet.  This  amplifi- 
er makes  a  nice  weekend  project. 

The  amplifier  uses  chip  capaci- 
tors so,  while  some  care  must  be 
taken  when  soldering  them  into  the 
circuit,  constructing  the  amplifier 
was  easy.  Here  is  how  I  did  it. 

It* s  easy  to  make  a  printed  circuit 
board,  but  I  chose  to  hard  wire  the 
device  instead.  I  mounted  five  small  standoff 
insulators  on  a  piece  of  copper-clad  board 
(i.e.  double-sided  printed  circuit  board  mate- 
rial) as  shown  in  Figure  2.  The  circuit  board 
material  measured  approximately  1/2*  wide 

by  1-1/2"  long.  After  mounting  BNC  connec* 

Continued  on  page  49 
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Figure  L  Schematic  for  the  5-component  RF  amplifier. 
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Figure  2.  Parts  placement  for  the  RF  amplifier  assembly. 


The  compact  AEA*FAX  hardware  includes  a 
"daisy-chain*  RS-232  input. 


AEA-FAX  is  menu-driven  and  mouse  compatible 

for  ease  of  use. 


AEA-FAX  is  all  you  need  to  interface  with 
your  HF  receiver  and  PC-compatible 

computer  to  pick  up  great  looking,  information 
packed  weather  maps,  photos  and  charts. 

Its  features  include  an  on-screen  Miniscope 
tuning  display,  unattended  image  capture. 
slide  show  mode  for  showing  multiple  images, 
disk  and  printer  interface.  16  grey  levels  (VGA) 
or  false-color  separations  (EGA),  and  much 
more* 

If  you  have  an  interest  in  the  weather,  look  no 
further.  The  device  plugs  into  your  existing 
COM  port  (1  or  2)  and  into  your  HF  receiver's 
External  Speaker  jack  for  quick  and  easy  setup; 
just  plug  &  play! 


F 
T 


or  more  information  on  AEA-FAX,  contact 
your  favorite  ham  radio  dealer 

o  receive  a  catalog  of  our  complete  product 
line,  call  toll  free  1800)432-8873. 


Advanced  Electronic  Applications,  Inc. 

P.O.  Box  C2 1 60 1  Lynn  wood ,  WA  98036-09 1 8 

Customer  Service  (206)775-7373,  Upgrade  Hot  Line  (206)  774-1722 

Catalog  Request  line  (800)432-8873,  CompuServe  User  ID  76702-1013 

Specifications  Subject  to  Change  Without  Notice  or  Obligation,  ©Copyright  1991  by  AEA,  Inc.  All  Rights  Reserved. 
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>  Lowest  power  requirement  for 
maximum  battery  life 

True  "TWIN"  Band  (not  just  dual  band) 
in  a  hand  held  transceiver. 

>  Receiver  sensrtivily  is  an  unbeatable 
0.158  uV  tor  12  dB  SINAD!  Unbeatable 
Gut-of-oand  sensitivity  andfreQuancy 
coverage. 

>  40  Memories  +  2  call  memo  net  wilh  up! 
1o  20  offsets  and  CTCSS  tones!  Urge, 
easy  to  read  twin  display,  one  side  lor 
each  band.  Enter  a  new  frequency  directly 
vfa  the  Keyboard,  or  w rib  1  he  rotary 
frequency  selector.  The  rotary  selector  even 
doubles  as  a  memory  channel  selector  in 
the  memory  mode. 

>  Scan  trie  first  10  mammies  or  last  10. 
scan  afl  20  memories,  scan  selected 
memory  channels,  scan  a  1  MHz  segment  at 
the  band,  all  except  1  MHz,  or  scan 
the  entire  band.  Even  scan  a 
single  frequency  lor  proper  PI 
tone!  Double  the  number  ot 
scanning  modes,  because  in  any 
mode  you  can  select  pause  scan  or 
bvsy  scan.  Pause  scan  stops  on  an 
active  channel,  but  resumes  after  a 
few  seconds  so  you  hear  everything 
that's  going  on.  Busy  scan  slops  on  an 
active  channel  and  holds  until  the 
frequency  goes  clear.  Dual  watch  which 
lets  you  monitor  two  frequencies)  it  the 
same  time. 

>  DTMF  encoded  Code  Squelch  and  Piging 
modes  allow  selective  calling  or  paojogjo 
call  a  friend  at  a  busy  hamfest  or  page%Bug*i 
a  repeater.  DTMF  tones  are  automaiicefm 
at  (tie  beginning  of  each  transmission  whi 
unlock  only  the  desired  compatible  receive] 

>  Clone  mode  allows  you  lo  quickly  prograi 
frbnd's  new  STANDARD  HT  from  yours.  All 
memory  contents  including  frequencies,  offsets  and 
CTCSS  tones  are  copied  over  the  air  from  one  I 

the  other  in  less  I  hen  one  minute! 


C22$ A : 

"Everyone  loved  it" 

.L.QST- June  1991 

rhey  even  used  the  C228A  as  a  reference 
to  compare  to  other  dual-banders!!!) 
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Th&  fast  &  onfy  H/T  with 

2  Meters 

AND 

220  MHz!, 


2  Meters  A  440MHz 

NEW! 


>-  Extremely  wide  (EV 
to  16V  0C)  power 
requirement  allows 
you  to  operate  these 
NT's  directly  from 
your  automobile's 
12V  system  without 
regulation,  {let  full  5 
watt  output  when 
operated  from  12 VDC 
or  more. 

>FulME  key  DTMF  pad 
and  VHF/UHF  Full- 
Duplex  operation  allows 
full  duplex  telephone 
calls  through  equipped 
repeaters. 

>  Each  HI  includes  700 
mAn7.Z  voll  NiCad  battery 
pack  and  charger.  High 
efficiency  base  loaded 
antenna  out  performs  other 
antennas  and  works  greal 
nut-of-hand  as  well. 

►  C228A  also  operates  in 
cross  band  hall-duplex  mode 
(if  desired)  and  can  store  one 
DTMF  memory  to  access  your 
favorite  autopatch  number  or 
control  code. 


YOOmAh 


For  more  Inform ili on  on  this  ind  other  STANDARD  products,  tontici  your  noirest 
deiltr  or «]]  STANDARD  Anuttuf  flidio  Products  it  (312)  7«3-0&61. 

SotcitFCiLioRt,  one*  tnd  futures  tra  iubjocl  to  cbinga  wrthoiri  obligation  or 
its!  it*  All  product!  tarry  i  DUE  TEAR  fimrtsd  wimrty. 

STANDARD  Amitiur  Radio  Pradutti,  In: . 

p,o  Boxieaao 

NUn,  IIIMais  HK48 
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73  Review 


by  Dick  Goodman  WA3USG 


VBI-360  Beam 

Indicator 

Put  your  rotor  display  on  the  wall. 


Knowing  precisely  where  to  point  an  HF 
beam  has  always  been  a  probfem  for  ama- 
teur radio  operators.  Since  radio  waves  propa- 
gate along  the  shortest  path  between  two  points, 
and  the  earth  is  a  sphere,  using  an  ordinary  map 
(known  as  a  Mercator  projection)  to  determine 
antenna-pointing  requirements  can  be  very  mis* 
leading. 

Using  a  Globe 

One  effective  way  to  resolve  this  problem 
is  to  obtain  a  globe  and  mark  your  location  on  it. 
Then,  using  a  compass,  draw  lines  of  bearing 
outwards  from  your  location,  like  the  spokes  of 
a  wheel.  Drawing  a  radial  for  at  least  every  10 
degrees  of  azimuth  will  result  in  a  highly  accurate 
method  of  aiming  the  antenna.  Path  determina- 
tion simply  entails  locating  the  radial  closest  to 
the  target  location  and  following  it  back  to  its 
origin  (your  QTH).  Target  locations  not  posi- 
tioned exactly  on  a  radial  may  be  estimated  within 
a  few  degrees. 

The  advantages  to  this  method  are:  1 .  Globes 
are  cheap.  2.  A  globe,  like  the  earth,  is  round, 
which  virtually  eliminates  errors.  3.  The  shape  of 
the  continents  and  land  masses  are  recognizable 
to  anyone  with  a  rudimentary  knowledge  of  geog- 
raphy. 

I  have  used  the  globe  method  and  it  works  quite 
well!  In  addition  to  determining  antenna  direction, 
it  gives  you  a  unique  perspective  of  the  earth  as 
seen  from  your  QTH, 

The  Circle  Map  Method 

For  those  not  so  artistically  inclined,  there  is  an 
easier  way.  A  flat  projection  of  the  spherical  earth, 
known  as  a  "Great  Circle  Map,"  will  work  as  well. 
The  disadvantages  are:  1 .  In  order  to  be  useful  for 
bearing  determination,  it  must  be  customized  by 
having  the  user  QTH  drawn  at  the  center.  2.  Con- 
verting a  spherical  surface  to  a  flat  map  distorts 
the  appearance  of  many  of  the  continents.  But 
these  disadvantages  are  not  major.  With  comput- 
erized cartography,  it's  easy  to  generate  cus- 
tomized Great  Circle  Maps  for  any  point  on  the 

earth. 

In  Ihe  past,  several  mechanically  proficient 
amateurs  have  built  beam  direction  indicators 
based  on  Ihe  Great  Circle  Map.  Many  of  these 
systems  were  almost  works  of  art,  and  provided 
accurate  antenna  aiming  requirements  quite 
well  Unfortunately,  these  projects  also  used 
quite  a  few  mechanical  components  and  servo 
system  techniques  beyond  the  capabilities  of 
the  average  ham.  What  was  needed  was  a  way 


to  create  an  equivalent  system  electronically, 
and  to  eliminate  all  expensive  mechanical  com- 
ponents. 

The  VBI-360 

Vector  Control  Systems  of  Upland,  California, 
has  created  an  attractive,  solid-state  (no  moving 
parts)  beam  indicator  known  as  the  Model  VBI- 
360.  The  16"  x  16"  x  1 "  unit  consists  of  a  Great 
Circle  Map  with  your  location  in  the  center.  There 
are  72  high-brightness  LEDs  around  the  map's 
periphery  to  indicate  your  beam  pattern.  There  is 
also  a  single  LED  identifying  your  QTH,  and  an 
LED  marking  the  long  path  direction. 

The  map  is  professionally  plotted  on  a  heavy 
"parchment"  type  plastic  material  Coastlines 
are  in  black,  country  boundaries  in  green,  call- 
sign  prefixes  in  red.  and  radial  lines  and  distance 
circles  in  blue.  Your  location  and  corresponding 
latitude  and  longitude  are  printed  in  the  lower 
right-hand  corner  of  the  map.  The  unit  is  enclosed 
in  an  attractive  aluminum  frame  and  the  map  is 
protected  under  glass.  Designed  to  be  hung  on 
the  wall  like  a  picture,  the  VBI-360  is  controlled 
and  powered  by  a  single  cable,  and  will  function 
with  virtually  any  rotor  that  uses  a  potentiometer 
to  feedback  analog  position  information. 

Documentation  provided  with  the  VBI-360  is 
excellent.  The  users  manual  consists  of  14  pages 
of  considerable  detail  on  installation,  calibration, 
and  troubleshooting.  A  complete  schematic  is  al- 
so provided. 

Physical  Connections 

To  say  that  the  VBI-360  is  easy  to  connect  and 
use  is  an  understatement.  The  '360  comes  with 
approximately  10  feet  of  cable  with  a  modular 
phone  type  connector  installed.  There  is  no  need 
to  do  any  wiring  to  the  indicator  itself.  Also  includ- 
ed is  a  modular  phone  type  connector  box  which 
is  designed  to  be  fastened  to  the  back  of  the 
rotator  control  box.  A 1 2  VDC  wall  power  supply  is 
provided,  and  comes  connected  to  this  modular 
connector  box. 

The  only  physical  wiring  that  has  to  be  done  is 
to  three  wires  coming  from  the  connector  box. 
Tnese  wires  are:  BLACK,  to  Ihe  rotor  control  box 
ground;  YELLOW,  to  the  wiper  of  the  position 
feedback  pot  in  the  rotor;  and  BLUE,  to  the  top  of 
the  rotor  position  feedback  pot{+  voltage).  These 
wires  are  only  about  four  inches  long.  I  used  Ra- 
dio Shack  shielded  cable  (with  two  inner  conduc- 
tors) to  extend  these  wires  10  feet  to  my  rotor 
control  box. 

If  should  be  noted  that  the  blue  wire  only  has  to 


Vector  Control  Systems 

1655  North  Mountain 

Suite  104-45 

Upland  CA  91 786 

Tel.  (714)  985-6250. 

FAX:  (71 4)  985-3482, 

Price  Class:  $190. 
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Photo.  The  Great  Circle  Map  Vector  Beam 
Indicator  is  attractive  as  welt  as  functional. 

be  hooked  up  if  you  desire  the  indicator  to  be 
automatically  energized  when  the  rotor  control 
box  is  turned  on.  If  the  this  wire  is  not  connected, 
the  indicator  will  always  be  energized,  and  may 
be  switched  on  and  off  from  the  outlet.  Grounding 
this  wire  wMI  unconditionally  de-energize  the 
indicator. 

Connection  of  the  VBI-360  to  my  Yaesu 
G1000SDX  took  alt  of  10  minutes.  For  most  rotor 
control  boxes  it  will  not  be  necessary  to  open  the 
case.  Connection  of  the  three  wires  may  be  made 
to  the  terminal  strip,  or  to  the  connector  on  the 
rear  of  the  control  box.  The  following  rotors  wilt 
work  with  the  VBI-360:  the  Alliance  HD-73;  HAM- 
M  Series  Ml,  til;  HAM-II,  iliT  IV;  C044,  45,  Tail- 
Twister;  HOR-300;  ORION  2300;  EMOTO 
105TSX;  and  Yaesu  models  G400,  600,  800, 
1000,  G800SDXP  and  G1000SDX, 

Other  rotors  that  use  a  potentiometer  for  posf- 
tion  repotting  should  also  work.  The  rotor  end- 
points,  adjustable  over  360  degrees,  allows  the 
rotor  to  be  mounted  with  its  physical  stops  in  any 
position,  Rnally,  the  VBI-360  works  with  rotors 
that  rotate  either  clockwise  or  counterclockwise 
to  achieve  a  more  positive  voltage  on  the  position 
feedback  pot  wiper. 

Configuration  and  Calibration 

Calibration  and  setup  of  the  VBI-360  is  simple 
and  straightforward.  The  VBI-360  will  work  with 
rotors  that  use  a  range  of  positioning  voltages 
from  0.5  to  30  VDC. 

Switch  configuration  on  the  rear  of  the  VBI-360 
is  then  set  to  match  this  voltage  value.  Insert  the 
modular  plug  from  the  indicator  unit  into  the  con- 
nector box,  and  apply  power  to  the  rotor  control 
box.  Several  LEDs  should  illuminate.  Adjust  the 
"Span"  and  "End  Limit"  pots  on  the  VB  1*360  in 
accordance  with  the  documentation.  Finally,  the 
beamwidth  of  your  antenna  should  also  be  set  via 
four  switches  on  the  rear  of  the  VBI-360. 
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New  AOR 
Receiver 


400  Channels. 
lOOKHz  to  2036MHz 


Multiband  AntennaPacks 

«► 


■Continuous  coverage 
•AM,  FM,  wide  band  FM. 

iSB  USB,  CW  modes 
■4  Soon  Banks.  I 

Programmable  Attenuation 
•Tuning  increments  as  low 

as  50Hz 

•Search  with  lock  out 
•15  front  end  fillers 
•RS232  port  built  in. 
•25  Day  Satisfaction  Guarantee 

Full  refund  if  not  Satisfied 
•Includes  AC/DC  power  cord 

Telescope  Antenna 
•Size  3  1/TH  x  5  2/5'W  k  7  7/TD 

Wt  Jib  IQoz 


rt 


AR3000 


Emergency  Packs  contain 
QKV  Ad  B& od  kink-proof  wx-»«aled 
ffluld-band  Dipolc-V-Slopii1  actcnmi,  I  fmfirctp 
70  coax  jeedlinch  Quick  Launch  sys-  \  * 

icm.  rotproof  dacran  support  braid, 
40  p  Treh  M*auaJ.  Complete.  Ready 
for  Action, On<  person  myalls  in  1 5 
minutes.    IufcpicL  S 1 

Fastest  Antennas      \ 

in  the  nest  \Antenna 

Box50062-SrProvo.UT&4605  \>   (*H>37 
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SO- 1& 
10?  l*s£ 

40-Hf 
AJJSlO 


995 


NEW  ONLINE 


DIRECTORY 


COMMUNICATIONS 

10701  ft.  106th  St.  Indpls  .  IN  46256 

Toll  Free  800-445-7717 

Vsaa  end  Mastercard 

(COD  slightly  hiehei) 

FAX  [  3 1 7)  B49  B794  ^J^ 


Our  new  HAMCALL  service  gives  you 
494,1 14+  Hams,  via  your  computer. 
S29.95  per  year  —  unlimited  use1 

BUCKMASTER  PUBLISHING 

Mineral,  Virginia  231 17 
703:  894-5777        800:  2B2-5628 
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E3 


THIS  MONTH'S  GOODIE  FHOfcl  THE  CAHDV  SI  ORE 

YAESU 
FT-7S7GX1 

UNDER  $S». 00 


= 


JULTD 

MFJ        B15B       UNDER  W.S0 

Over  9(134  Ham  Hems  in  Stock,  ail  Pncev  C*m  FOB  Purtton 
Mare  Specufe  in  RAM  ADS  Looking  lOf  ScnwthinQ  ncl  1  rtt£cT7 

Call  ot  Writs 
ROSS  DISTRIBUTING  COMPANY 
78  S.  State  Street.  Preston.  14  &33&J  -  Telephone  (20a>  6520930 
Hours  Toe.-Fn.  9^5  -  9- ?  Monday*  Oum?U  Sj-  ft  Sun 


KENWOOD  TS-940 
Software  Enhancement  Kit 


»  Tuneable  Memories  makes  each  of  your  40  memory  channels, 
lane  like  a  vfo,  *o  ihal  you  car  temporarily  change  the 
frequency  of  a  memory  channel  in  Mt-MO  mode  wjUi  the  Mam 
Tuning  Knob. 

a  Mentor-}  Bank  Selection  is  logically  performed  by  using  the 
l  MHZ  STEP  UP  and  DOWN  keys  while  in  MEMO  mode. 
The  UP  and  DOWN  keys  work  as  usual  when  in  vfo  mode, 

•  Main  Yfu  krtub  I  uning  Rate  ean  be  set  to  1 .  2,  5.  or  10  kH* 
per  revolution  fa>  using  the  former  Memory  Bank  switch  under 
the  sliding  top  cover. 

■  Microphone  Lip/Down  keys  can  be  used  lo  change  memory 
channels  while  m  M  EMC  mode, 

Easily  installed  by  removing  chip  1C1  from  its  socket  in  the 
Digital  A  L-ai  and  replacing  with  the  Giehl  FJtctriMuca  chip 
rrS-940  s  with  S/N  9QWO0G  and  higher  have  chip  IC2  soWered 
to  the  Digital  A  Unh.    Giehl  EJectronics  can  in&iaJI  soldered 
IC2  chips  for  a  nominal  charge.  Call  or  wnie  tar  deui! v ) 


TEN-TEC  PARAGON 
Software  Enhancement  Kit 


•  Band  Registers  store  the  Ufl  used  frequency .  mode,  and  filter 
for  all  bands  1 50  through  10  meter*. 

>  >  *  ItchaMe  10  Minute  Timer  reminds  yew  U>  ID  your  station. 

■  Single  Key  Band  Seisclicn  makes  QSY'ing  fast 

■  Main  V  fo  Knob  Tuning  Rate  is  easily  set  to  1 »  I  3»  1 ,7,  2.5, 
or  5  kHz  per  revolution  io  suit  jour  operating  style. 

•  Dual  VFO  Offsets  and  Tmtm  mil  IU  and  Ti  offsets 
provide  flexible  frequency  control 

•  Up  and  Down  keys  are  selectable  between  J  mHx  and  |(JUkH  i 
or  10  kHz  and  5kHz. 

■  Memory  Channel  number  is  preserved  for  later  access. 

•  Many  Other  Enhancements. 

•  Easily  Installs  in  10  minutes  with  no  soldering 
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New  Lower  Prices! 

Kit  includes  new  software  chip,  documentation,  and  installation 
instructions,  Write  or  call  515-683  2676  for  moa*  information, 
or  specify  desired  kit  and  send  check  or  money  order  for  Sao  ,00 
+  13,00  shipping  and  handling  to: 


Giehl  Electronics 

P.O.  Bo*  18335,  Cincinnati,  Ohio  452 7 B 
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AMATEUR  TELEVISION 


MULTIPLE  REPEATER -LINK -REMOTE  BASE 

CONTROLLER 

Finally  i  controller  that  has  solved  control  and  audio  interconnect  problems  between 
multiple  radios.  Your  radio  system  can  grow  to  multiple  sites  and  stretch  for  hundreds 
of  miles  -  and  yet  any  radio  can  be  fully  controlled  from  any  designated  input. 


SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 
Space  Shuttle  Video  &  Audio  from  their  TVRO's  tuned  to 
Satcom  F2-R  transponder  13.  Others  may  be  retrans- 
mitting weather  radar  during  significant  storms.  If  it  is 
being  done  in  your  area  on  70  CM  -  check  page  413  in 
the  91-92  ARRL  Repeater  Directory  or  call  us,  ATV  re- 
peaters are  springing  up  all  over  -  all  you  need  is  one  of 
the  TVC-4G  ATV  420-450  MHz  downconveters,  add  any 
TV  set  to  ch  2.  3  or  4  and  a  70  CM  antenna.  We  also 
have  downconverters  and  antennas  for  the  900  and 
1200  MHz  amateur  bands.  In  fact  we  are  your  one  stop 
for  all  your  ATV  needs  and  info.  Hams,  call  for  our 
complete  ATV  catalog  -  antennas,  transceivers,  amplifi- 
ers. We  ship  most  items  within  24  hours  after  you  call. 
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RBC-700  Repeater  Controller 

.  VlB*l  7}J  kkp*H>  
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Th.i 
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OTMFfM 


(81 8)  447-4565  m-t  Sam-5:30pm  psi.        Visa,  MC,  COD 

P.C-  ELECTRONICS  Tom  (W60RG> 

2522- WG  Pax&on  Ln  Arcadia  CA  91007     Maryann  (WB6YSS) 


ITie  RBC-700  Repeater  Controller  h  designed  to  suppon  Repeater  systems  thai  require 
multiple  radios  connected  together  at  a  she.  The  RBC-700  utilize*  a  true  7  *  7  audio  mas™ 
swiidt  which  allow*  several  cpitvcrsalions  between  ports  at  the  same  time.  Id  the  Qlustratkwi 
above  the  733  rtwdel  is  vypporting  3  Kepeater,  3  Dnpleied  Links  to  differed!  tites,  and  3 
Remote  Bases.  Using  simple  cotnmarHJs,  a  user  could  tie  the  Repeater  and  a  Remote  Base  to 
one  Link,  white  the  other  links  are  communicating  through  your  site,  holding  separate 
oonvcrsai  ion*.  Or,  connect  all  of  the  ports  logetrwr  -  Hce  a  big  party  line  !J 

Several  models  are  available  and  are  software  configurable  to  support  up  to  3  Rcpcaiers,  5 
Duplexed  U  nks,  and  4  Remote  Elase*.  A  group  or  dub  can  start  with  the  basics  and  expand  t .- 1 1  r 
controller  anyti  me  by  simply  adding  boards  and  software.  Free  software  ungi  ades  for  one  year 
after  delivery.  Finally,  *  ffi»l  eontroUer  for  the  Linked  system  operator ! 


Multiple  Independent  Repeater eont ml 

Lip  to  5  Duplexed  Links 

Lp  to  4  different  Remote* 

Recorded  Natural  Speech  Tekttetry 

Program  mi  hie  Macros 

Conned  /  Disconnect  multiple  Ports 

Internal  Receiver  Squelch  processing 


Easy  ser*  king 
Inter^raied  Autopatck 
Expand  at  am  lime 
Programmable  Scheduler 
+10rte  +14*  Supph 
Standard  52P  Rack  %tomit 
Card-Cage  deslp 


Palomar  Telecom,  Idc* 

eJterpriae  St,  Sake  £  a  Eseondido,  Ca- «025  a  (>15)  l4&79tt  m  Fax(al9>  74a-l&10 
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Feed b a ck 


In  our  continuing  effort  to  present  the 
best  in  amateur  radio  features  and 
columns,  we  recognize  the  need  to  go 
directly  to  the  source— you,  the  reader. 
Articles  and  columns  are  assigned  feed- 
back numbers,  which  appear  on  each 
article/column  and  are  also  fisted  here. 
These  numbers  correspond  to  those  on 
the  feedback  card  opposite  this  page. 
On  the  card,  please  check  the  box  which 
honestly  represents  your  opinion  of 
each  article  or  column. 

Do  we  realty  read  the  feedback  cards? 
You  bet!  The  results  are  tabulated  each 
month,  and  the  editors  take  a  good,  hard 
look  at  what  you  do  and  don't  like.  To 
show  our  appreciation,  we  draw  one 
feedback  card  each  month  and  award 
the  lucky  winner  a  free  one-year  sub- 
scription (or  extension)  to  73. 

To  save  on  postage,  why  not  fill  out  the 
Product  Report  card  and  the  Feedback 
card  and  put  them  in  an  envelope?  Toss 
in  a  damning  or  praising  letter  to  the 
editor  while  you're  at  it.  You  can  also 
enter  your  QSL  in  our  QSL  of  the  Month 
contest.  All  for  the  low,  low  price  of  29 
cents! 

Feedbacks    Title 

1  Never  Say  Die 

2  QRX 

3  Letters 

4  The  Copper  Cactus  J-Pole 

5  A  Five-Component  Wideband 
Amplifier  for  Your  Receiver 

6  Review:VBI-360  Beam  indicator 

7  Review:AL800  High  Gain  HT 
Antenna 

8  An  NE-602  RF  Signal  Generator 

9  Review: Radio  Shack  HTX-202  2 
Meter  FM  Transceiver 

10  Colombian  Expedition 

1 1  PVC  Cubical  Quad  for  1 0  Meters 

12  Hams  with  Class 

13  AskKaboom 

14  Special  Events 

15  Hamsats 

16  73  International 

17  New  Products 

18  RTTYLoop 

19  ATV 

20  Above  and  Beyond 

21  QRP 

22  Dealer  Directory 

23  Updates 

24  Homing  In 

25  Barter  n'  Buy 

26  Random  Output 

27  Propagation 

28  Ham  Help 


AMATEUR  RADIO  EQUIPMENT 


CALL 


tr'Bel 


nc 


800-942-8873 

For  Your  Best  Price 


dealer  for  Icom,  Kenwood,  Yaesu, 
ASTRON,  Belden,  Bencher,  AEA,  Cushcraft,  MFJ,  RF 
Concepts,  Hustler,  Kantronics,  Wilson,  Diamond, 
Ham- 10,  Larsen,  Wm.  M.  Nye,  B&W,  ARRL,  Ameritron, 

Epson,  Farr  Corner,  DTK 


1057  East  2100  South.  Salt  Lake  City,  UT  84106 

801-467-8873 


4«  HOUR 
SHIPPING 


CIRCLE  156  ON  READER  S£RVtCE  CARD 


ELENCO  &  HITACHI  PRODUCTS    c;^°"™ 


AT  DISCOUNT  PRICES 


1*600-292-7711 


Hitachi  RSO  Series 


VC-6C25 
VC-6C2* 
VC-6025 

vc  ecus 

VC  BUS 


20Mhe   20M&* 
50MHz.  ZWt&m  _ 
50MHz.  20MS/I  _ 
1  DQMHz.  40M£ff  m 
1  DOM  Hi.  1  DOM  Sf% 


ttJBS 
fl,TO5 
12.195 
£2.995 
$4 .495 


SPECIAL  BUY 

V-212    2GMH2  Scope    W25 


RSQ's  trniTi  BitBcfi  toaCiro  ioli  mod*.  *wraqiPQ.  saw 
<nfltnary,  erroOlfiiiMj.  iniirptfrtHar'  pro"riHflprifig.  cursar 
*nsaEU**rtffrts  Ttes*  scopa*  inulUG  mor*  atCu'aK, 
%impji#r  oteervawtfi  of  sunpiai;  *ava(orrm  in  awton  to 
»utfl  fyftaions  m  hghjccpr  yir  a  ttotnr  i."Uartacs  and 
wjhetarm  iransnar  -mi  iha  l*$  712C  Naiac*  Enjoy  lire 
conTofl  af  ara'oq  .inelih*  pcnw  M  tfijuca1 

25MHz  Elenco  Oscilloscope 

$349 

■miv  Small  *f 

•rem- 

■  x-yotwAr. 

■  TV  Sync 

•  (ft  U.  1  0k  PtoCWS  mduoed 


H  Hoc  hi  Portable  Scopes 

DC  to  SOMhi.  2  Chori*<H.  DC  o»***l  tone- 

tKm.  AHemata  magnifier  function 

V  655  -  CRT  fteedsuL,  Cursor  Mea&     1995 
Qaliyid  Sweep  _ |075 

flaaicModfll $675 

*0MHi (775 


v  523 

V  522 
V-422 

V-222 


2GMH;  d*iay  «i 
SOMHz  delu*«  _ 


PRICE  BREAKTHRU 


JOMHi  M|M  Borage 


$795 


d  3  f«r  &fr%* 


HITACHI  COMPACT  S£B1£S  SCOPES 

TH«  wm  pwan  -m^  •*•  *>f«i*m  i*jc  *s  CRT 

riMini.  Cm mi  nil'  in  ii  i>  immnmiHmi  fla 

ouvivy  Ot    AMOBSj    G«H«wn*  feaoraneanfl    OwmhI 

iwhCiv  Tnpoar  U«*  utrftg  *  6-ine*  CHT  vdu  ooni  tw 
tiwoompacna™  m  iprms  vl  jwrKpmve*  inoop«m«c- 

V-ftSfl  ■  60MHz.  Owl  Tr*c« Si  ,149 

V-6«SA-  «0MHir  DT.  w^urior  , 11,345 

V- 1 060  - 1  qqm  h  i .  Dull  Tn« .  |t ,393 

V-1MSA-  IQOMHz.  DT.  Wouwr f  1.649 

V-tdeS  -  1D0MH2,  OT,  w/curtQf 11.995 

V- 1 1 00 A  - 1 OOMH2 .  Ouatt  T mcc        _  12. 1 96 
V- 11 50  -  iSOMHi,  Quad  Traca 12.696 

Elenco  40MMz  Dual  Trace 

5-1340 

*  HO*  hvnme*  S*  CRT 

» t  mv  Smwha 

tqKV  *«*4tn*or  VofcaQft 

■  1 7ns  Ase  Tme 

*  XV  Qpf JBTPfi 

(2)  ix.  lQxPrao&£ 


PI  MMHx  *!?-«   F  3  IQOUHi  S24.W 


B  +  K 

TEST  EQUIPMENT 
AN  ModeH  AvoHoble 

Coll  for  special  pries 


DigftQi  Capactanc 


$58,95 

1pl-»WDukt 
S%  tmtic  icqr 
Zero  cotifrol  w/  Cid< 

etg  r  oiipity 


OtgrTaJ  LCfi  Meter 

BLG-tNl 
nas 
¥*4tul«l 
CB'Ifi  TuM-ZWH 
taps   rpi-joam 
Res  fll  ?0M 


,-TfJ 


Riq  1 '  D'Hplu j 


MuHimielef  wUh 
CopocMvtceft 
Tiomtttof  f—toi 

S55    CU-1SQPB 

Piaftfi  VMS.OlHTII 
Giirenl   CnP3Li1orE 
FfflfliiSDRi  and 
Diodes  i1  #i1h  cat 


Soldering  Station 

Temperature  Controlled 

SL-30  S89 

2igitai  Buuar 
riiro  flimji 

Grw4eJTlD 


Vldio  Hud  Taster 
KT-2M 

$55*95 

"m.s  /cu  ' 
AS -IMS 


Quad  Power  Supply 


XP*M0 
$59.95 

■  TV*  1* 


Four-F  unci  Jon  Frequency  Counters 

FIOO  120HH 

$179 

MOM  TJGK 

$259 


Set  Chic*  ■«  "ioh  Sdeaoed  Crfs»  On* 
lOkjeu£Di 


IQMHz  OlclJloaCOpfl 
S-3000 

$275 


toe*  mr  ejov  < 


[Heltei  Triple  Power  Supply 

P-JM 

$269 

F/#SA 

■iff)  2  Hit  SOAO"   J 
lP-6tt*flhAnalM  Matter  M 


GF-S0T6  Function  G*nero1or 

with  Freq  Counter 

$249 

Sin«  Sfluiro  Triangle 
Pulai,  Ramp,  21a  iTMHi 
FraqCourriir  i  ■  l&Wii 
Ifilt  it  up*  miliar' 
&F  -  ea  1 5  wtlhout  Freq  Meier  4 1 79 


Learn  to  Build  ond  Progrom 
Computert  with  mis  Kit 

M  =lfts    *SS*n*Mf  and  L cj«n  M*r-*U 


IttMOOO 

$129.00 


wiim  Ov 


nfl  rur  ft  B0B5  *nc*BC» 

to^fa'  iiacr^  e  *v>.-»8*  ii  Bat  PC 


Fund  len  Gtntralor 
Bloi 
MM 

$28,95 

Pfflwid"^  sin*.  CM«rigl«.  iquaf* 

nv*bnm1Htto  iWHj 

AM  w  fW;ap4Jjilny 


AM/FM  Transistor 

Radio  Kit 
with  Training  Course 

HodeiAMfliiOl 

$26.95 

u  Tnn  dan  •  5  OeeH 
Uaaataataai  actaataakati 


FLUKE 


AJJ  Uooelf  AvajLftple 
flute*  7D-»  IB5 

Ruke  77.(1 Sias 

fluka70-U_    _i.|iei 

FiLfkta?  naa 

Cell  <or  apecial  fincft 


CELLUUB 

TELEPHONE 

ACCESSOflfES 


AniUifiia  rw  moat 
CeH  or  ertf>  lor  e 


Wide  Band  Sign  a* 
Generators 


SC-9O00    |1M 


qFR«qi9DH-*5WHr  W 

MM  fll  1<HT  IfatMB*  BE  j.jtcji 


SG-asoo  w*  Otgeei  »»pi*t  * 
i50ietrbfjn-«n  couM*r  1749 


Color  Convergence  Qenerttor 


SG-290 
$79.95 

KIIS89J5 

RneK  in  Em  mOuitry 
:0  rqcM.  ttH4V  0«!arts 

aF  1  Vid»  auuut 


High  Current  Power  Supply 


ei#*    ipulWIl  OTSVAC  #  iA  5- 
+0VAC#l6AorD-10WC#   M  z^ 

.  ShanDrowS 


STANDARD 
AMATEUR  RADIOS 


Now  svgilable  -  The  worlds  finasl 
amaleur  radios.  Unsuroassad  quality 
and  ieatursi  mak*  STANOrtRO  the 
worlds  T1P51  poouiar  irne  ot  amateur 
radna- 

Mlni  Ortuxi  HTs: 
C1S8A  2  malar 
C4»A45AllKi 

Twin  Band  HTi 
C22eA  2M-22CMHI 
C52SA  2HM40HNZ 

Twtn  Sand  HoWe 

c5mQAm***mt     caul 


PUX 


CALL 


VY€  WILL  NOT  BE  UNDERSOLD' 
UP£  Slipping:  i*  Stales  h\ 
1 5-3  Min  -$  TO  M£x  f  Shippmg 
It  Pes    7  S-.aTox   fAX-  70A-52OQO&5 


C  &  S  SALES  INC. 

1245  kiiM'u,nKl.  tKirfirld.  II 
<KIHI>  lltl-l*  II  i7IIKi  .M*.<l 


E3 


Wa  also  Im  imny 

JJiese  radios  and  rntni  taHth  radios - 

Can  lor  details 


15  Day  Mon&y  Back  Guarantee 
2  Year  Warranty 

WRITE  FOR  FREE  CATALOG 


CIRCLE  184  ON  READER  SERVICE  CARD 
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HIGH  PERFORMANCE  AND 

GOOD  LOOKS! 


Tripp  Lite's  New  PR  Series 

DC  Power  Supplies 

Complement  Tour  Equipment 


With  Tripp  Lite's 
DC  Power  Supplies, 
you  get  affordable 
good  looks  and 
high  performance 
features  like 
crowbar  protection, 
excellent  regulation 
and  line  noise 
isolation.  According 
to  73  Magazine, 
it's  performance 
that  "never  misses 
a  beat." 


Tripp  Lite  also  makes  a  complete  line  of  power  protection  products  for 
your  microprocessor-based  radios  and  computers,  including  ISOBAR 
Surge  Suppressors,  Line  Conditioners  and  UPS  Systems. 


R, 


THE  POWER  PEOPLE* 


SOON.  Orleans.  Chicago,  IL  60610-4188 

(312)329-1777  •  FAX  (31 2J  644-6505 


CIRCLE  255  OH  READER  SERVICE  CARD 


Butternut 
Verticals 


Butternuts  HF 
vertical  use 
hignest-G  tuning 

circuits  {not  lossy 
traps!)  to  outperform 
all  mult»5and  designs 
of  comparable  size' 


Model  HF6V 

•80  40  30  20  15  and  J&  meter* 
ai/oma:ie  bandawrtclwig 
•Add-on  kit  fof  t/  and  T2  meters 

a^abfe  now 
•26  it  rail 


Mode)  HF2V 

•Designed  lot  t**e  w-baid  DXef 

•Automatic  tHndSwflCtwg  or*  BO  and 
40  meter* 

*  Add-on  unis  tor  160  and  30  Of  20 

meters 

♦32  leei  (til  -  may  be  lop  loadad  lot 
additional  banclwujih 


For   more    information    tee    your 
or  wnf*  tor  a  hw  brochure 


BUTTERNUT  ELECTRONICS  CO. 


405  East  Market,  Lockhart,  TX  78644 


This  entire  process  took  me  five  minutes,  and 
resulted  in  perfect  calibration. 

If  you  have  a  non-standard  rotor  or  one  thats 
not  on  Vector's  list,  the  map  display  can  be  cali- 
brated by  the  following  procedure:  Prior  to  con- 
necting the  modular  plug  from  the  indicator  as- 
sambfy  to  the  connector  block,  energize  the  rotor 
control  box,  rotate  your  beam  to  its  maximum 
clockwise  position,  and  measure  the  position 
feedback  pot  wiper  arm  voltage  with  respect  to 
ground. 

Rotate  the  antenna  until  this  voltage  is  the  max- 
imum positive  obtainable.  It  should  be  noted  thai 
some  rotors  require  full  counter  clockwise  rota- 
tion to  obtain  the  max  positive  voltage 

Operation  and  Use 

Once  the  VBl-360  is  calibrated,  rotating  your 
antenna  will  result  in  an  arc  of  LEDs  moving  along 
the  periphery  of  the  Great  Circle  Map.  The  size  of 
this  arc  is  proportional  to  the  beamwidth  of  your 
antenna.  The  center  LEO  in  the  arc  is  noticeably 
brighter  than  the  others,  and  marks  the  exact 
heading  of  your  beam  on  a  compass  rose  sur- 
rounding the  map  with  a  resolution  of  5  degrees. 
A  single  LED  at  180  degrees  from  beam  center 
indicates  the  long  path.  This  may  be  turned  off  if 
desired.  Finally,  a  single  LED  illuminates  your 
own  QTH  at  the  center  of  the  map. 

The  effect  of  this  is  quite  striking!  it  is  instantty 
apparent  where  your  beam  is  pointed,  and  what 
coverage  it  is  providing. 

Pointing  your  antenna  at  Australia  is  as  simple 
as  rotating  your  beam  until  the  arc  of  LEDs  is 
adjacent  to  that  continent.  !f  a  call  Is  heard  from 
another  location,  moving  your  antenna  is  a  snap! 

Comments  and  Kudos 

Avery  important  aspect  of  any  accessory  found 
in  a  ham  shack  is  RF  filtering.  The  circuit  for  the 
VBI-36G  is  on  a  Mil-Spec  quality  double-sided 
board  with  an  extensive  ground  plane.  The  circuit 
and  board  layout  have  been  designed  to  elimi- 
nate the  effects  of  high  RF  fields.  In  addition  to  RF 
filtering,  an  active  3-pole  low  pass  filter  is  used  at 
the  front  end  to  reduce  the  effects  of  superim- 
posed AC  on  the  DC  signal  that  occurs  with  rotors 
that  use  a  wi  re  common  to  both  the  pot  and  motor, 
I  noticed  absolutely  no  effect  on  the  display  with 
high  power  HF  (2  kWon  75-15  meters)  and  VHF/ 
U  HF  0 50  watts  on  2  meters  and  70cm)  operation. 

The  VBl-360  is  a  very  attractive  addition  to  any 
ham  shack,  High  quality  materials  and  construc- 
tion are  used  throughout.  Silver,  black  or  custom 
frame  colors  are  available.  ?  was  especially  im- 
pressed with  the  quality  of  the  Great  Circle  map.  It 
is  actually  customized  right  down  to  your  town, 
which  must  be  specified  when  you  place  your 
order.  The  map  is  easy  to  remove  and  replace, 
which  will  make  K  nice  if  you  ever  decide  to  move. 

Fma^y,  the  indicator  could  be  truly  customized 
to  a  local  area  by  "rolling  you  own"  map.  For 
example,  VHF  operators  may  want  coverage  over 
only  a  single  state,  or  a  two-  or  three-state  area. 
The  folks  at  Vector  Control  Systems  might  want  to 
consider  this  as  a  future  option. 

The  VBl-360  is  an  attention-grabber  and  quite  a 
conversation  piece.  Another  very  nice  attribute  is 
that  Et  is  the  type  of  accessory  that  may  be  safely 
bought  by  a  non-ham  spouse  for  the  OM  of  the 
family.  IT  MAKES  A  GREAT  BELATED  CHRIST- 
MAS OR  BIRTHDAY  GIFT . . .  hint,  hint! 
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For  the  best  buys  in  town  call: 
212-925-7000 

Los  Precios  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 


KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  &  Sunday  10  to  5  P.M. 

Monday-Friday  9  to  6:00  PM 

Come  to  Barry's  for  the  best  buys  in  town 


TDRSI 


Wherever  I  go  I  take  my  radio, 


ONV  Safety 
belts  in  stock 


ICOM 

IC-R71A,  751  A,  781,  229H,  fl-7000,  IC-765, 
IC-726,  3220H,  735,  IC-901,  IC725, 
IC-2410A/25Q0A,  fl-1 ,  R-72,  R-100 


KENWOOD 


FT-767GX,  FT-757GXH,  FT-747GX,  FT-990, 
FRG-8SO0,  FT-736R,  FT-1OO0D,  FT-415/815 
FT-5200,  FT-2400,  FT-470 


ANTENNAS 

A-S,  AES,  Cuslwrafl,  Hy-Galn, 
Hjstlerr  KLM,  METZ,  Urban, 
MODUBLOX,  TQNNA,  Butternut, 
Multi-Band 


YAESU 

FT-23R/26/76 

FT411E-B1 1-911 

FTH-200a/700B 


ICOM  Landmobile  HT's 

iri/ijjcAT  ICOM:  U1S,  HIS,  VlOtX  U*00 

I  UZfJ/4b A  I  H A XQh|   M0TQR0LA 

I C02  AT/2S  R  A]    yaesu  :  FtH  zooe/zooe 
IC2/4GAT/24AT  UNIDEN,  REGENCV,  KING, 

MARENE  ICOM:  M7.  M56,  M70O 
AVIATION  ICOM-  A20HX,  TAD 


IC-A20/U16 


TS450S/AT,  R-5000,  TS-550S,  TM  241  A/ 
441  A,  TR-751A,  Kenwood  Service 
Repair,  TH225A,  TM-G31A,  TS140S, 
TS690S,  RZ-1,  TS-790A,  TS950SD, 
TH-77A,  TH27/47A,  TM-941  A,  TM-741  A, 


AMPLIFIERS 
STOCKED: 

RF  Concepts 

Mirage 
TE  Systems 


MARINE  RADIOS 

ICOM  M7,  Ml  1 ,  M56,  M70CT Y ,  M80Q 

AVIATION  PORTABLE  ICOM  A-21 

KING  KX  99 


Budwig  ANT.  Products 

FLUKE  77,03,  *5P  07  Multimeters 


SIH-SO 

cm 


Simptex  Autopatch  SDI-50  Will  Patch  FM 
Transceiver  To  Your  Telephone,  Great  For 
Telephone  CalJs  From  mobile  To  Base.  Simple 
To  use,  SDI-50 


IC-H16/U16 


IC-W2A 


MOTOROLA  RAMUS 
COMMERCIAL  GADtOS 


— ,  ■ »— 


HP 


(*rtVW »  Pntcft  X 


«   ^*T-»4jt»  .«"!*:(  H»Lr 


4       *      i    .   « 


m    « 


■'"•• 


Conned  Systems  (CSl) 

PRIVATE  PATCH  V,  Duplex  8200f 
CS600 

TUNERS  STOCKED: 
NYE  MBV-A  3  Kilowatt  Tuner 


TH-77A 


GEOCHRON 
World  Time  Indicators 


VoCom/Mirage/Alinco 
VoCom/Mirage/TE  SYSTEMS 

Amplifiers  &   5/BXHTGain  Computer  Interlaces 


Panasonic 

Shortwave  Radios/Marine 


Antennas  IN  STOCK 

G&G  ELECTRONICS  ARTt, 
Air  Disk,  SWL,  Morse  Coach 


COMMERCIAL 

&HAM 

REPEATERS 

STOCKED. 

WRITE  FOR 
QUOTES 


Stocked:  MFJ-1270B, 

MRM274,  MFJ-1224,  AEA  DAIWA 

Pm%  MFJ-1278T,  PK-232  MBX  MOTOBOLA  AUTHORIZED  DEALER 

W/FAX,  DRSI  PRODUCTS  KACHINA  COMMUNICATIONS  DEALER 


Kantronics 
KAI^KPCII, 
KPC IV,  Data  Engine, 
DVR  2.2 


Covercraft/'CoaxseeJ  Stocked 


SHORTWAVE  RECEIVERS 
STOCKED 


JRC 

NRD-525, 

JST135, 

NRD-535 


Professional 

Soldering 

Station 

48  Watts 

$79 


AOR-AR90Q,  1000, 2bQ0,  2800, 
3000 — wide  range  scanners 


AUTHORIZED 


Phillips  DC-777 

FM,  MW,  LW,  SW 

cassette  car  stereo 


Wide  selection  of  SW  &  Amateur 
Publications 


<& 


Alpha  Delta 
Products 
Stocked 


AEA  Isopoles 
(144,  220,  440 
MHz),  Isofoop, 


EIMAC 
3-500Z 
572B,  6JS6C 
12BY7A& 
61468 

BIRO 

attmeters  & 
Elements 
In  Stock 


DEALER 

DIGITAL  FREQUENCY  COUNTERS 

OPTOELECTRONICS  modei  1300  H/A,0  1300MHz 

2300,  2210  H,  r>22Q0  MHz,  26O0H,  UTC-3000,  2&10 

Long-range  Wireless 
Telephone  for  export  in  stock 


BENCHER  PADDLES. 

BALUNS,  LOW  PASS  FILTERS 

IN  STOCK 


Radios  for  Business, 
Govt,  2-way,  etc. 
Stocked  &  serviced, 
call  for  great  prices! 


COMET  ANTENNAS 
STOCKED 


Media  Mentors- 
Amateur  Radio  Course 


MIRAGE  AMPLIFIERS 

ASTRON  POWER  SUPPLIES 

Belden  Wire  &  Cable,  Int'l  Wire 

OPTO  KEYERS  STOCKED 


i  *  *. 


HEIL 

EQUIPMENT 
IN  STOCK 

DRAKE 


Hy-Gain  Towers 
will  be  shipped 
direct  to  you 
FREE  of 
shipping  cost. 


New  TEN-TEC 
PARAGON,   OMNIV 


MX  Towers,  Antennas, 

Mobile  Radio  mounts 

stocked.  Call. 


AMERITRON  AUTHORIZED  DEALER 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP.,  51 2  BROADWAY,  NEW  YORK  CITY,  NY  1 001 2  (four  blocks  phmth  ofcanal  st„  between  spring  and  browbstj 


Maui  Vnrlr  ri*u'«     LARGEST  STOCKING  HAM  DEALER 
new    igril  Uliy    S     COMPLETE  REPAIR  LAB  ON  PREMISES 


"Aqul  Se  Habla  Espanol" 

BARRY  INTERNATIONAL  TELEX  12-7670 


Monday-Friday  9  AM  to  6:00  P.M. 

Saturday  &  Sunday  10  AM.  to  5  P.M.  (Free  Parking) 

IRT/LEX-,JSpring  SL  Station",  Subways:   BMT- 
'  Prince  SL  Station".  IND-"P'  Train-Bwy  Station" 
Bus:  Broadway  £6  to  Spring  SL  Path-9th  StV6th  Ave. 
Station. 


COMMERCIAL  RADIOS 

STOCKED:  ICOM,  Motoro- 
la, MAXON,  Standard, 
Yaesu.  We  serve  muniri- 
pal i ties,  businesses,  Civil 
Defense,  etc.  Portables, 
mobiles,  bases,  re- 
peaters... 


ALL 
SALES 
FINAL 


We  Stock;  AEAT  ARRL,  Alinco,  Ameco,  Ameritron,  Antenna  Specialists, 
Astatic,  Astron,  B&K,  B&W,  Belden,  Bencher,  Bird,  Butternut,  CDE,  CES, 
Cushcraft,  Daiwa,  Elmac,  Henry,  Hell,  Hustler,  Hy-Galn,  loom,  KLM, 
Kantronics,  Larsen,  MJF,  Mirage,  Nye,  Palomar,  RF  Products,  Saxton, 
Shure,  Tempo,  Ten-Tec,  TUBES,  Yaesu,  Vibroplext  Duplexers,  Repeaters, 
Scanners,  Radio  Publications,  Unicfen,  Kenwood,  Maxon,  RFC. 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  INQUIRES  INVITED    PHONE  IN  YOUR  ORDER  &  BE  REIMBURSED 
COMMERCIAL  RADIOS  atockvd  *  **rvle»d  on  pr*mls*«* 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Export  Orders  Shipped  Immediately.  TELEX  12-7070 


Technical  help  offered  upon  purchase  FAX  I  21  2-925-7001 


CIRCLE  41  ON  READER  SERVICE  CARD 


Number  7  on  your  Feedback  card 


73  Review 


by  David  Cassidy  N1GPH 


The  AL800  High  Gain 

HT  Antenna 

Improve  your  dual-band  portable  punch. 


ANLI  International  Corp. 

15344  E.  Valley  Blvd.,  UnitC 

City  of  Industry  CA  91 746 

(800)  666-ANU 

Price  Class:  $40 


ANLi  is  a  company  that  has  been  around 
for  quite  a  long  time— about  30  years. 
Their  extensive  line  of  amateur  and  commer* 
cial  products  is  well  known  in  Asian  countries, 
but  is  essentially  unknown  in  North  America. 
With  the  introduction  of  the  AL800,  as  well  as 
other  HT  accessories,  ANLI  is  dipping  a  cau- 
tious toe  into  the  U.S.  ham  market. 

TheALSOO 

The  AL800  is  actually  two  antennas.  The 
first  is  a  thin,  flexible  rubber  whip  which  gives 
you  about  the  same  performance  as  the 
rubber  ducky  that  came  with  your  HT.  Most 
stock  HT  antennas  are  not  very  flexible  and 
will  jab  you  in  your  side  all  day  if  you  walk 
around  with  the  HT  on  your  belt.  After  an 
hour  or  two  of  walking  around  with  the  short 
ANLI  antenna,  you  will  appreciate  its  flexi- 
bility. 

The  second  antenna  that  comprises  the 
AL800  is  a  stiff  telescoping  whip.  When  fully 
closed,  it  is  about  the  same  size  as  a  stock 
dual-band  HT  antenna.  When  extended  to  its 
full  length,  the  AL8O0  gives  remarkably  im- 
proved performance  in  both  transmit  and  re- 
ceive on  both  2  meters  and  70cm. 

The  two  antennas  screw  into  a  common 
base,  so  switching  between  the  convenient 
and  comfortable  rubber  whip  to  the  better  per- 
forming but  larger  collapsible  element  re- 
quires no  more  than  a  few  twists  of  the  wrist. 
Both  elements  are  small  enough  to  fit  in  a 
breast  or  coat  pocket,  so  carrying  both  while 
operating  public  service  or  around  the  ham- 
test  is  no  problem. 

Real  World  Tests 

ANLI  claims  a  gain  of  3  dB  for  a  meters  and 
5.2  dB  on  70cm.  They  don't  state  what  their 
reference  antenna  is,  but  we  all  know  that 
manufacturers'  claims  of  gain  don't  mean 
much.  What  counts  is  how  the  thing  works  in 
real-world  situations. 

One  of  my  favorite  places  for  testing  HT 
antennas  is  hotel  rooms.  With  concrete  wails 
and  miles  of  parasitic  wiring  around  you,  it 
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provides  a  real  performance  test,  when  com* 
pared  to  a  stock  HT  antenna.  If  an  HT  antenna 
can  get  a  signal  out  of  a  hotel  room,  it  will 
probably  work  well  anywhere. 

I  found  the  short,  flexible  whip  of  the  AL800 
to  g\ve  identical  performance  to  a  stock  HT 
rubber  ducky.  The  same  S-meter  readings 
were  also  obtained  with  the  collapsible  whip  in 
the  fully  closed  position . 

When  you  extend  the  collapsible  whip  to  its 
full  length,  the  difference  is  immediate  and 
amazing.  Repeaters  received  at  an  S-3  gave  a 
full  meter  reading  with  absolutely  no  noise.  On 
transmit,  I  received  "full  quieting1'  reports  on 
repeaters  that  I  couldn't  even  key  up  with  the 
shorter  antennas. 

I  received  the  exact  same  results  with  two 
different  HTs,  in  many  different  operating  lo- 
cations. SWR  was  measured  as  less  than 
1.5:1  across  the  repeater  sections  of  both  2m 
and  70cm. 

Construction 

The  ANLI  AL800  is  an  attractive  antenna. 
The  elements  are  flat  b*ackt  with  gold-tone 
connectors.  The  extendible  whip  feels  solid, 
with  no  slippage.  The  two  antenna  elements 
screw  in  very  firmly,  and  I  never  experienced 
any  problems  with  this  arrangement. 

Final  Thoughts 

If  you  are  in  the  market  for  a  high  gain  HT 
antenna,  the  ANLI  AL800  would  be  a  good 
choice.  The  price  is  a  little  higher  than  similar 
products  from  other  manufacturers,  but  re- 
member that  the  ANLI  ALS00  really  gives  you 
two  antennas. 

It  is  always  good  news  when  a  new  compa* 
ny  enters  the  amateur  radio  market.  While 
ANLI  is  by  no  means  a  new  company,  it  is  a 
new  name  to  the  U.S.  ham  market,  so  the 
result  is  the  same. 

Representatives  of  ANLI  International 
Corp.  tell  me  they  have  over  100  products  for 
the  amateur  market.  I  found  the  AL800  to  be  a 
quality  product,  and  I  look  forward  to  seeing 
more  ANLI  products  in  the  U.S.  ■ 


The  ANLi  AL600  antenna. 


RAMSEY  ELECTRONICS 


COM3 
$2795»> 


2  WAY  RADIO 
SERVICE  MONITOR 

COW  3  the  wond*  most  popular  1cm  cosl  se*vce  mom" 
tor  For  shops  &<J  or  sma*.  the  COM  %  defrver s  advanced 
capHNhftp  kv  3  *a**at»t  pnee    and  out  new  (vase  pro- 
r^amattowsyoutoowrtaCOM  Itor  toss  man  S3  00  a  day 
Fealu'e*   »[>r*cf   pnify   keyhoa'ft  *rtth  p*og*smmabk* 
mc-3ory*Ajd^  ft  transmitter  frf^fuency  counter  *LEDbar 
giaph  fregue"cy/af*ot  deviation  display  O'    10  000  uV 
output  levels  *Hkgh  ■ece'-*fr  MnstfMty,  ^55  thr>n  5  uV 
•  1  DO  kit/  to  99?  9995  MHz  »Conlinuou3  frequency  cover 
age  « Transmit  protection    up  10  100  a  arts  "CIS  tone 
cnr-DtJti,  1  k Hi  a-'Kl  enteral  mod ulat= on 


RSG-10 
$2495W 


SYNTHESIZED 

SIGNAL  GENERATOR 


Finely,  a  tow  cost  lac  quafty  signal  generate*     a  true 
aitemaftrve  10  the  S7  000  generators  The  B5G  10  rs  a 

hard  HOrt.mg.  but  easy  10  use  genet  an*  ideat  tor  the  tab 
as  *ei  as  hv  producbon  test  lease  rt  tor  less  man  (3  00  a 
day  Fealu'es*  i00  kHz  to  999  MHz  ■  !  00  Hz  resoiuto-i  to 
5O0MH/  PTO  Hz  above*  taOto  -  lUd&mouipu?  range 
•0  1  dB  nulpul  resolution  *AM  and  FM  modulsfon  *20 
programmable  memones  *Quiput  selection  m  volts.  dB. 
dBfn  with  mstanl  conversion  between  unlls  "RF  oulpul 
reverse  power  protected  "LED  display  of  oil  parame- 
ters   "ft  nnaltKj  guesswork* 


FREQUENCY  COUNTERS 


CT  70  7  DIGIT  525  MHz 


CT-90  9  DIGIT  600  MHz       CM25  9  DIGIT  1.2  GHz 


fla.~-.se*  Eiecstornts  has  seen  menvtaciurmg  etec 
rron«c  loil  gear  ior  ever  '0  years  and  <s  recognized  lor 
is  lab  quality  products  at  breakthrough  prices  Alio! 
qui  ccunlpps  carry  a  lull  ouc-yenr  war:anty  o*i  pads 
and  labor  We  take  great  pride  In  being  ihe  largest 
manufacluicr  ot  Idw-cds1  counters  in  in*  entire 
U  S  A  Cv  npais  specifications  Cur  counters  are  full 
fea;u.ud.  Irom  audio  10  UMF,  «iih  FET  high 
mpeda^ce  input,  prope  *av»  mHapmg  circuitry,  arid 
durable  high  quality  epoiy  glass  plated  Ehry  pC 
board  coi-afmaron  All  onus  at*  '0Q*%  ma^«t*cT^*d 
in  the  U  £  A  AH  counters  feature  f  0  ppm  accuracy 


[NEW  CT  25j  2.5  GHZ 


ACCESSORIES  FOR  COUNTERS 

Telescopic  ship  antenna  -  BNC  plug.  WA- 10 

High  impedance  probe,  light  loading,  HP  » 

Low  pass  pr ooe  audio  use  LP  1 

Direct  probe,  general  purpose  use ,  DC  l 

Tilt  baoP.  elevates  counter  My  easy  viewing.  T&  70 

RechargMbte  -■Me'naJ  battery  pact,  BP-4 

CT-M  oven  timefuse.  0  I  ppm  accuracy,  OV-1 


(11  95 

(1ft  95 

(1695 

(1G95 

I  §95 

19  95 

59  9$ 


ALL  COUNTERS  ARE  FULLY  WIRED  A  TESTED 


MODEL 

CT-50 


CJ-JU 
CT  W 


CT  1?5 


CT  250 


psiog 

PUBCUti 


FREQ.  RAWQE 

gO  Hz -600  MHz 
2QHl-&50MHg 
10  H7  60T.iMHr 


ID  Hz   1  25  QH/ 


IOHi-2  5GHi 
lyptoalty  3  0  GH/ 


10UH2-I  5GH: 
divide  by  1000 


SENSITIVITY 


^2SmVlo500Wrtz 
^SOmv'lo  150  MHz 


<  IDmVio  150  MHz 

<  ISOmVloeOOMHz 


*-2STnVn>50MHr 
<  1 5  mY  to  500  MHz 
V  IDOmVtO  I  GHf 


<?5^Vto50MH2 

<  TO  rtlV  TO  1  GMz 

<  50  mV  to  2  5  GHz 


--50mV 


DI£.T$ 
7 


9 


RESOLUTION 

THj.  tDHz 


t  Hz.,  10  Hi  r  100  Hz 


0  1  Hz  10  Hi.  100  H? 


0  t  Hz.  1  Hi.  tO  Hi 


0  1  Hz.  tH*.  10  Mz 


_PRj|gE 


(leBftS 


1139  95 


(<69  95 


tT89gb 


423l>95 


Corned  yoireiiaing 
«o  i  5  GHz 


SPEED  RADAR 
$89.95 

complete  kit 

SG-7 


ew  loft-coal  micro*fluy  Dopplnr 
idar  hit  clocks'  cars  planes)  Ponte. 
jisas,  bikes  or  a-;y  tarqe  mutrt"  ;  nb- 
ct  Opviacus  ai  ?  6  CHa  wit»i  ^  la 
4    nik  .jhfjer   LED  bi™^al  twoc  J 
spiay-^  speed  m**4esp=-iww  *»to- 
efecs  p*   hou*  W  'eet  per  record' 
f|rfuna  output  Jfcws  tor  ksaenufig  *o 
^uai  doppie"  sr^f!  Uses  t«o  *  to  cof 
e  cans  ft*  anjerria  |  not  »<xijd«dt 
id  ami  on  12  VDC  Easy  to  buW 
1  'nicrowava  Ctf  cmt*y  is  PC  ttnpiir»e 
I  include  ■  deli ve-y  AS  S  pi  iei  »c  dw 
Th  speedy  graphics  tor  a  profs  inon 
dnnk  A  very  useful  and  full-flf  tun  kil 


rjH£JWAV£ 
TFIUSIONALAUM 
real  nlic-o«ayo  DopplAf 
naor  that  *iN  dalsd  a  hu 
ir.  as  lar  aa  to  feet  a* ay 
KdH  en  i  3  GHz  and  i 
i  aflacafd  by  heat  ighr  or 
raio^s  &t*k  up  to  100 
\ompui  normafy  OpeT  or 
tsed.  twiM  on  12  VDC 
«npeipNMD3      5*6  ?5 


■NEOECODER 

o^piclfl  low  aecDdp 
l  h. ■"gie  PC  boarrJ  fes 
is.  40O-5O0O  Hi  aa 

voiiaof 'egUtMsn  557 
Use*^  *or  lauch  ror« 
n  anctor  fSK  w 
autMwtiiiia 
lo^ef^eQOf  R^s  w 

15  *5 


:«  LE  STIK 
hocKincj  M"  Btinlf- 
LEO  dlfrecls  vic- 
s  to  pick  up  mno 
Ti'lookJng  can  - 
i  wench  ihe  fjn1 
3l  tor  oHice  desks, 
ties    «o»iey  (mow 
ls» 
*  Nil  (9  95 


BROADBAND 
PREAMP 


It*    ^ 


Boosi  itidfl**  w^k  stgnnta  to  you' 
scaii'iMif-H  TV    "ihortwaivi}  radio  or  Ire 
quencv  counter:.  Flat  25  dB  gn-ln  1  to 
1000  MHz  9d8NF.BNC  contactors 
Run-nn  '?  VDC  or  110  VAC 
PR-?   wirt'd  includes  AC  adapter 

(5995 


HHWIBOCSS 
IWKfKITS 


8 


Easy  lo  budd  power  amp h«9  e  m»$ 
powe^oa^  tWrfi^ffrVoui  ?W« 
iGWoui.  5Wnfrjr40Woul  Same 
amp  as  featured  m  *naiy  barn  nriag 
az'np  micieSi  Complete  wiih  eJ 
parts,  less  case  and  T  R  felajr 
PA  1    «0W  pwr  amp  Kil  (29  95 

TH  i   RF  sflnqrKl  T  fl  relay  ki|     (8  95 


MUSIC  MACHINE 

•Sear  *  1 1hal  wll  pKduet  2i  diflarr 
•-i  da$s>cai  and  pepw1*  iufl«, 
piui  3  dovdNmc  sanft  i.c**  s« 
'j'  ^v  Ooo'se^i  s**<a^  v  Hpt  e^ 
r*fees  carhem  «m*c 
ftf  on  9V  flaHa  i  or 


*  * 


AOC«r 
Mahadtok 

GsmffcttM  MWi 
Cim  +  *r™  set.  CMM  ^ 


and  pat* 


S?4?5 

31295 


VOICE   ACTJVATEO 
SWITCH 

Voice  activated 
switch  ki|  provides 
switched  output  wiih 
cuf'enl  capability  jp 
miQOmA  Can  drive 
neiavs  riobts  LED.  O* 
even  a  lape  recorder 
motor  Pjins  on  9 
VDC 
V<>  i  kJ  S5  95 


LIGHT  SEAM 
COMMUNICATORS 
Transmits  audio  Over 
.infrared  beam  up  Co 
30'    use  simple  lens- 
es 10  QO  Up  (0  y<  rnrle' 
Mum  free,  uses  30  kHz 
carrivr  Grftai  tor  wire- 
less earpnones  or  un 
derectatfe  'bog  " 
Transmrtte*  *  rece-v 

p*s#l  1B5*      S19  95 


SHOWN 

Pick  Ihe  un»t  Ihat's  righl  for  you  AJl 
UnilS  transmit  stable  Si^rii.1  m  SS 
1 0fl  MHz  FM  band  up  1o  300'  excepl 
for  hi  power  FU-4  ihal  goes  up  to  Vi 
milt 

FM  t  basic  unit  (5  95 

FM  2.  as  above  but  tvrih  added  mike 
presmp  (7  95 

FM4  long  range .  rvg^i  power  vrtth 
ve<y  sensJCrve  atxfo  secuon  p»CKs 
up  *o<es  tO'  away  (14  95 

fm  i  compieie  un*  mcAudes  eate, 
oan**y  twach  anlerma  and  tuM-m 
condensor  make  Eitceient  fideley, 
•efy  tmai  K*  S'6  95 

FM  3WT.  as  above,  pgi  lufty  wired 
and  tested  (19  95 

SMC.  miniature  sensitive  mike  car 
trldgetor  FM-i,2. 4  (2  95 


PACKET  RADIO 
Commodore  CG4/12B  pacMei 
rarirfl  inieriacf  Uses  Farrrouj 
German  0*o<Qm  sieriwa^  -Fea 
» jes  EK*fl  iC  e***  sei  ft*  re* 
abki  ope'alOrt— npmHF  or 
VHF  lories  Include]  FREE  deA 
jmA"#t  PC  board  it  ^etes 
sary  pets  and  *uf  documerta 
faa. 
CorTprnz  w  PC  1         149  95 


LO  NOISE  PHEAMPS 
Make  thai  reciever  come 

Aitvp  Small  size  for  easy 
installation  #*th  Hi  O  tuned 
input  tor  peak  performance 
giccienl  gaui  and  nose  tig- 
trt  —guaranteed  10  improve 
reception1  Specify  band 
2M-PR  TO.  220  MKf    PR- 
W  440MHz-Pft-*0 
Each  Kit  (17  95 


•2  METERS 

•223  MHz 
•440  MHz 


TELEPHONE 
TRANSMITTER 

Mini  Ti/Rd  with  prolel 

si  anal  performance 
Self  powered  Irom 
phone  bine,  transits 
■n  FM  broadcaa  band 
up  to  *4  mfe  h-staiK 
easily  anywhere  on 
Bliene  i  r»e  Or 


NEW 


*1*95 


FM  RADIO 

Full  fledged supernel, 
microvolt  sansitivily, 
FC  detector  and  10  7 
MHz  tF  Tunes  Sid 
FMb'oadcafil  b-i-m  r- 
well  bs  targe  portions 
on  each  end  ideal  for 
■dug"  receiver,  hob- 
by experiments  or 
even  as  FM  radkr? 

F==  3  *t  (14  95 


SPEAKER  PHONE 

Talk  an  the  prmne  hands- free,  greal  to  put  in 
ihop  or  shack,  press  the  button  to  answer  —no 
actual  phpne1  needed  Works  same  as  commer- 
cial units  TaPt  tosm  anywhere  m  room,  phone 
knfl  powered-  no  bafiery  needed  Supt*  f w 
family  and  confefence  cats  or  buy  two  lor 
hands-  r>et  -  =•■  torn1  Add  our  case  sel  lor  a  pro 
m 
SPt  (29  95        Caser-CSP  (i?95 


SUPER  S4_EUTH 

a  super  se"a ll i ve  am- 
ptifier  whk;h  will  p*Ck 
up  a  pin  drop  al  15 
feel'  Great  for  monl> 
luring  baby's  room  or 
e«  general  purpose 
amplifier  Full  ?vV  rms 
output  Runs  on  6  to 
15  volts,  uses  8  *5 
:*t"  speaffer 
BN9k4  (5  95 


BROADBAND 
PREAMP 

very  poplar  sensitive 
all-purpose  pre^mp, 
ideal  for  sr:n«n«r. 
TVs,  VHF/UHF  rigs. 
counters  Lonoisi?.?0 
100  kHz  1 
12  VDCos> 


dB  gam. 
GHz  9V 
eration 

SJ^7Kit 


$149 


95 


FANTASTIC 
FM  TRANSCEIVERS 

SYNTHESIZED — NO  CRYSTALS 

Ramsey  breaks  the  prce  Darner  on  FM  rigs1  The  FX  ra  ideal  tor  ahack, 
portable  or  mobile  The  The  wioe  treguency  coverage  and  grogramrnabie 
repeater  spirts  makes  ihe  FX  jhe  pertecl  rig  for  Amateur,  CAP  or  MARS 
applications  Packet  ORfc  realty  appreciate  the  dedicated  packet  port, 
"TRUE-FM"  signal  and  almoal  inslani  T/R  twllchlng  High  spoed  packet? 
Nu  problem  twelve  diode  progfammed  channels.  5W  RF  oulpul, 
sensitive  dual  conversion  receiver  end  proven  EASY  assembly  Why  pay 
more  tor  a  used  foreign  nrj  when  you  carl  have  one  AMERICAN  MADE  (by 
yOu|  fO'  less  Comes  complete  less  case  and  speaker  mike  Ode*  our 
malt  rang  case  and  knob  set  for  met  pro  took 

FX1 44  ltd  (2  Meters) 
FX  gam t%  Maura, 

FX4l6k4C3r4i 
CFX  rneJC-fpng  i 


(149  95 
(149  9S 
If  49  95 
(24  95 


2  MTR  &  220  BOOSTER  AMP 

Here's  a  great  txxiHi™  tor  nny  2  meter  oi  ^20  MHz  hand -held  unit 

Thi'ig**  power  boosters  doNvsr  over  30  wall ■  ol  output,  allowing  you  10 

hii  the  repealer's  full  quieting  while  Ihe  low  r>oiao  preamp  remarkably 

improves  reception  Ram  say  Electronics  has  sold  thousands  of  2  meter 

amp  kits,  but  now  we  oflar  completely  wined  and  tesled  3  meief .  as  well 

as  ?20  MHz.  units  Both  have  ail  Ihe  features  of  ihe  high-priced  boost 

dts  at  a  fraction  of  me  coat 

PA  l0  2MTRPOVVEHBCOSrEFH10KpOwer  oa*i) 

FuMym^clA  tested  (7995 

P a  ?0??0  MHz  POWER  eOOSTERiax  power  oa*i) 

FLWy*»r*d  A  tested  ITtJi 


« 


a 


QRP  TRANSMITTERS     HAM  RECEIVERS 


20, 30, 40, 00M 
CW  TRANSMinEHS 


Join  ihe  t\m  on  ORlP1  Thousands  of  these  mwu  ngs  have 
been  Hid  and  tons  o'  Ox  irontacl^  have  been  made. 
Imagine  working  Eastern  Europe  with  a  (30  trans-mrf- 
tor  rhai's  hem  radio  at  *»  best'  These  CWng^  are  &*=■ 
mates  to  the  nsce«vers  ai  rvjni  They  have  twr>poa/tcn 
vanatte  crystal  controt  (on*  pyputs-  ORP  KTAl  *K*ua 
ed). one  wan  output  andhufUn  ansie-^a  si* n;  h  Ru^ton 
1?VOC  arf«oi^nia5Cftfl^cas*atid^Tobaaptforahand- 
Mwtie  ti*iished  look. 
Vour  choice  of  bands  S29  95 


(Speeily  band.  QRP  K>.  30,  40 or  S0| 

MAtchir 


mg  case  &  kpuh  Set.  CORP 
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An  NE-602 

RF  Signal  Generator 

Useful  test  equipment  from  a  versatile  IC. 


by  Julian  Kerr 


The  Signetics  NE-602  chip  has  intrigued 
many  people,  partly  because  it  is  ver- 
satile and  partly  because  it  is  well  behaved. 
What  does  **weU  behaved"  mean?  It  means 
that  the  chip  does  what  it's  supposed  to  do 
with  little  effort  on  your  part.  It  is  an  RF 
device,  so  you  have  to  be  careful  with  matters 
such  as  component  selection  and  layout,  but  it 
will  work  welt  for  you  if  you  just  follow  a  few 
simple  rules,  I  experienced  no  problems  in  a 
weekend  of  experimentation  in  preparation 
for  this  article. 

Another  of  the  NE-602  *s  attractions  is  that 
it  is  easy  to  get.  As  an  electronics  hobbyist,  I 
am  frequently  distressed  at  published  circuits 
that  work  wonders,  but  require  chips  thai 
aren't  available  through  most  distributors. 
Furthermore,  major  industrial  distributors 
will  normally  deal  with  individuals  on  a  cash- 
up- front  basis  only  (some  will  do  COD),  and 
have  a  minimum  order  of  $50  or  SIOO.  Fortu- 
nately, the  NE-602  is  available  by  mail  from 
Digi-Key  at  P.O.  Box  677,  Thief  River  Falls 
MN  56701-0677;  (800)  344^539, 

The  NE-602  is  an  8-pin  mini-DIP  integrat- 
ed circuit  double-balanced  mixer  with  a  built- 
in  oscillator  (see  Figure  la).  The  mixer 
works  up  to  500  MHz,  while  the  oscillator 
works  up  to  200  MHz,  There  are  two  bal- 
anced inputs  (labeled  ''Input-A"  and  "Input- 
B")  and  two  balanced  outputs  (labeled  "Out- 
put-A**  and  "Output-IT*).  Both  the  inputs 
and  the  outputs  can  be  used  in  a  single-ended > 
rather  than  balanced,  configuration.  The 
pinouts  of  the  NE-602  (see  Figure  lb)  are 
listed  in  Table  1 . 

Much  of  what  has  been  written  thus  far 
about  the  NE-602  has  centered  around  its 
uses  as  a  receiver  or  a  frequency  converter. 
Indeed,  the  NE-602  makes  a  dandy  little  sin- 
gle-chip RF  front  end  and  will  provide  a  high 
degree  of  sensitivity  and  a  low  noise  figure  in 
that  application.  In  addition,  because  it  is  a 
double-balanced  mixer,  the  LO  and  RF  sig- 
nals arc  suppressed  in  the  outputs,  so  only  the 
sum  and  difference  IF  frequencies  (LO  ± 
RF)  exist  in  the  output.  In  this  article  we  are 
going  to  examine  the  largely -overlooked  os- 
cillator function  of  the  NE-602. 

NE-602  Oscillator  Circuits 

In  normal  receiver  or  frequency  converter 
applications,  the  local  oscillator  signal  gener- 
ated inside  the  NE-602  is  suppressed  in  the 
output.  This  is  an  excellent  feature  to  have  in 
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Figure  2.  Generic  NE-602  oscillator  circuit* 


a  receiver  front-end,  accounting  for  the  use  of 
double-balanced  mixer  circuits  in  high  priced 
communications  receivers.  But  if  we  unbal- 
ance the  RF  input  (pins  1  and  2),  then  the  LO 
signal  will  appear  on  the  two  output  terminals 
of  the  NE-602  (pins  4  and  5) . 

Figure  2  shows  the  basic  configuration  of 
the  NE-602  in  oscillator  mode.  Input-A  is 
grounded  through  a  1 0k  ohm  resistor,  while 
Input-B  is  bypassed  to  ground  Tor  RF  signals 
through  a  capacitor  (C3).  The  value  of  this 
capacitor  is  dependent  on  the  operating  fre- 
quency. The  value  shown  will  work  nicely  in 
the  HF  and  low  VHF  range,  but  for  lower 


frequencies  use  a  higher  value.  In  general, 
the  capacitor  should  be  0,001  |iF  to  0.01  |iF 
for  VHF,  0.01  jiF  to  0.05  HF  for  HF,  and 

0.05  pF  to  0.33  HF  for  VLF  through  low  HF 
frequencies. 

As  is  true  for  all  bypass  capacitors,  mount 
C3  as  close  to  the  body  of  the  NE-602  as 
possible.  Use  disk  ceramic,  mica  or  other 
capacitor  types  that  work  well  at  the  frequen- 
cy of  operation.  Not  all  capacitor  types  that 
work  well  in  audio  or  other  low  frequency 
circuits  will  work  at  RF.  The  catalog  descrip- 
tion of  the  capacitor  will  tell  you  its  intended 
uses. 

The  NE-602  works  from  DC  power  sup- 
plies in  the  +4.5  to  +  8  volt  range,  and  draws 
2,4  to  2.7  mA  of  current,  If  higher  voltage 
operation  is  required,  then  you  must  use  one 
of  two  tactics.  For  +9  volt  DC  power  sup- 
plies (meaning  battery  operation  is  possible), 
insert  a  1000  to  1500  ohm  resistor  in  series 
between  the  V+  power  supply  and  the  V+ 
terminal  (pin  no.  8)  on  the  NE-602.  For  even 
higher  voltages,  use  a  three-terminal  IC 
voltage  regulator  that  drops  the  voltage  to  5, 6 
or  9  volts.  In  the  latter  case,  use  the  1000  ohm 
series  resistor  as  well. 

The  V  +  pin  is  bypassed  to  ground  for  RF 
by  a  capacitor  (C5),  The  same  approximate 
value  ranges  described  above  for  C3  are  also 
valuable  for  this  application.  Again,  mount 
the  capacitor  as  close  as  possible  to  the  body 
of  the  NE-602. 

The  output  signal  can  be  taken  from  either 
pin  no.  4  or  pin  no.  5. 1  used  pin  no.  5  because 
of  layout  considerations  on  the  perforated 
board  that  1  used. 

The  NE-602  oscillator  circuit  contains  an 
NPN  transistor  and  supporting  circuitry*  and 
can  be  used  in  all  of  the  normal  oscillator 
configurations  that  don  \  require  access  to  the 
collector  terminal.  Two  examples  are  the 
Colpitts  oscillator  and  the  Hartley  oscillator. 
For  the  purposes  of  illustrating  NE-602  oscil- 
lator circuits,  all  but  one  example  will  be  of 
the  Colpitts  oscillator  configuration  because 
the  Colpitts  oscillator  uses  a  tapped  capacitor 
voltage  divider  (C1/C2)  for  feedback,  while 
the  Hartley  configuration  uses  a  tapped  in- 
ductor. The  latter  is  a  little  harder  to  build; 
the  Colpitis  works  welt  for  most  applications. 

The  values  of  CI  and  C2  determine  the 
stability  of  the  oscillator,  and  indeed  whether 
or  not  the  circuit  will  oscillate  at  all.  The 
approximate  values  are  as  follows: 
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.       ~„      100  pF 
Equation  I:     C1  =     =  K 

vFmkz 

c        .-       i       r-n>        1000  pF 

Equation  2:     C2  =  --= — =— 

Fmhz 

In  terms  of  standard  capacitor  values,  these 
equations  translate  in  ihc  approximate  values 
shown  in  Table  2,  These  values  are  not  abso- 
lute, and  I  found  it  possible  to  make  good 
oscillator  circuits  with  values  different  from 
these,  including  the  project  at  the  end  of  this 
article. 

An  example  of  the  output  signal  from  the 
circuit  of  Figure  2  is  shown  in  Photo  A.  This 
signal  is  from  a  10  MHz  crystal  oscillator  (see 
below),  and  appeared  on  both  pins  4  and  5.  It 
had  an  amplitude  of  about  180  mV,  which  is 
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more  than  is  normally  needed  for  a  signal 
generator, 

NE-602  Oscillator 
Frequency  Control  Networks 

The  rest  of  the  oscillator  circuit  consists  of 
the  frequency  control  network  (not  shown  in 
Figure  2).  This  network  can  be  a  piezoelectri- 
cal  quartz  crystal  resonator,  a  ceramic  crystal 
resonator;  or  an  inductor-capacitor  (LC)  net- 
work. Figure  3  shows  several  possible  varia- 
tions on  the  frequency  control  network. 

Figure  3a  shows  a  crystal  oscillator  circuit. 
The  piezoelectric  quartz  crystal  ( Y I )  is  oper- 
ated in  the  parallel  fundamental  mode,  so  it  is 
connected  in  parallel  with  the  oscillator  cir- 
cuit. Because  a  crystal  has  an  extremely  high 
resistance  to  DC,  there  is  no  need  for  a  DC 
blocking  capacitor  between  the  NE-602  and 
the  crystal. 

One  problem  with  the  circuit  of  Figure  3a  is 
that  the  frequency  is  not  adjustable.  The  fre- 
quency of  any  crystal  resonator  is  a  function 
of,  among  other  things,  the  capacitance  of  the 
load  seen  by  the  crystal  (most  crystals  are 
calibrated  for  20  or  32  pF  loads).  Because  of 
tolerances  in  the  crystal  manufacture,  and  the 
values  of  the  external  capacitor  network  (plus 
stray  capacitance,  which  is  significant  in  RF 
circuits),  the  actual  frequency  and  the  marked 
frequency  might  be  different.  By  placing  a 
variable  trimmer  capacitor  in  series  or  paral- 
lel with  the  crystal  (Figure  3b) t  wc  can  make 
the  actual  oscillating  frequency  adjustable. 
You  can  use  an  insulating  tuning  wand  (a. La. 
* 'diddle  stick*")  to  adjust  C3  for  the  correct 
operating  frequency. 

The  non-Colpitts  oscillator  circuit  referred 
to  above  is  the  Butler  overtone  crystal  oscilla- 
tor shown  in  Figure  3c.  The  previous  two 
crystal  oscillators  operate  in  the  fundamental 
mode,  while  in  Figure  3c  the  crystal  oscillates 
in  the  third  overtone  (similar  to  harmonic) 
mode.  A  fundamental  mode  crystal  is  only 
good  to  about  20  MHz  because  the  crystal 


slab  becomes  too  thin  above  that  frequency 
and  is  therefore  Likely  to  fracture.  But,  in  the 
overtone  mode  we  can  accommodate  high  HF 
and  VHF  frequencies  without  making  the 
crystal  too  thin  for  safe  operation. 

A  variable  frequency  oscillator  (VFO)  cir- 
cuit is  shown  in  Figure  3d.  In  this  circuit  the 
resonator  is  replaced  with  an  inductor-capac- 
itor (LC)  network  that  tunes  the  oscillator* 
Because  the  inductor  has  a  low  resistance  and 
is  connected  to  ground ,  a  DC  block  capacitor 
(C3)  is  used  between  the  LC  network  and  the 
NE-602,  A  variation  on  this  theme  is  the 
Clapp  oscillator  in  which  the  inductor  and 
capacitor  are  in  series  rather  than  parallel. 

Figures  3c  and  3f  show  voltage-tunable 
oscillator  circuits.  The  series-tuned  version  is 
shown  in  Figure  3e;  Figure  3f  shows  the 
parallel-tuned  version.  In  both  cases,  the  tun- 
ing element  is  a  voltage-variable  capacitance 
diode  (varactor).  In  these  diodes,  the  junction 
capacitance  of  the  diode  changes  as  a  function 
of  the  applied  reverse  bias  voltage  (Vt),  In 
this  configuration,  Vt  is  a  positive  voltage 
between  0.5  and  some  maximum  limit  (+9, 
+  18,  +30  or  +40  volts  depending  on  the 
diode), 

The  voltage -tunable  oscillators  can  be  used 
to  make  signal  generators  in.  which  the  oper- 
ating frequency  is  set  by  a  DC  power  supply 
and  a  potentiometer.  Alternatively,  the  same 
circuit  can  be  used  to  make  a  sweep  generator 
or  FM  generator,  or  be  used  to  generate  the 
FM  signal  in  a  transmitter* 

Signal  Generator  Project 

The  signal  generator  that  I  needed  was  a 

crystal-controlled  circuit  that  would  operate 
on  the  HF  ham  bands  as  well  as  10  MHz  (for 
use  as  a  frequency  standard).  Although  I  se- 
lected an  adjustable  fundamental  mode  crys- 
tal oscillator  similar  to  Figure  3b>  you  can  use 
any  of  the  standard  oscillator  configurations, 
depending  on  your  own  needs.  Another  re- 
quirement for  my  own  signal  generator  was 


Figure  3.  Oscillator  frequency  control  net- 
works; a)  simple  fundamental  mode  crystal 
oscillator;  b)  adjustable  fundamental  mode 
crystal  oscillator;  c)  Butler  third  overtone 
oscillator;  d)  LC  tuned  VFO;  e)  series  tuned 
voltage  variable  VFO;  j)  parallel  tuned 
voltage  variable  VFO, 
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Figure  4,  Circuit  diagram  for  the  signal  generator. 


Photo  A,  Oscilloscope  photo  of  the  waveform 
from  the  output  signal  at  pin  no,  5  (see  the 
circuit  shown  in  Figure  2). 


Photo  B.  Output  waveform:  RF from  N £-602*    [I 


Photo  C  Output  waveform:  AFfrom  741 


CRYSTAL         Tg">    t'1    **         ll 
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Photo  D.  Output  waveform:  modulated  RF 
from  MC-1350P. 


that  it  be  amplitude-modulated  at  some  fre- 
quency between  300  and  1500  Hz  (the  exact 
AF  frequency  was  not  important).  The  final 
circuit  is  shown  in  Figure  4, 

The  crystal  oscillator  is  an  NE-602  (ICI) 
connected  in  a  fundamental  mode  circuit  with 
a  trimmer  capacitor  for  varying  the 
oscillating  frequency  of  the  crystals*  Because 
a  number  of  different  crystals  will  be  used, 
and  I  didn't  want  to  switch  them  in  and  out  of 
the  circuit  (too  complex}*  I  used  a  panel- 
mounted  crystal  socket  (SKI). 

The  crystal  should  be  a  fundamental  mode 
crystal  cut  for  3  to  18  MHz  operation,  and 
calibrated  for  32  pR  Suitable  crystals,  as 
well  as  sockets,  can  be  ordered  from  a  num- 
ber of  sources.  Limited  selections  (with  pre- 
determined frequencies)  can  be  found  at  mail 
order  computer  dealers ,  or  the  parts  houses 
that  support  them.  But  custom  (as  well  as 
standard)  crystals  can  be  ordered  from  Jan 
Crystals  at  P.O. B,  06017,  Fort  Myers  FL 
33906;  (800)  JAN-XTAL;  or  in  Florida, 
(813)936-2397. 

Integrated  circuit  IC2  serves  as  both 
an  output  buffer  amplifier  for  the  oscillator 
and  an  amplitude  modulator.  It  is  the  MC- 
1350P  (also  available  as  the  NTE-746  from 


Figure  6,  Parts  placement. 

replacement  part  dealers),  and  is  billed  as  an 
IF/RF  gain  block.  It  is  frequently  used  in  the 
IF  amplifier  stages  of  FM  and  communica- 
tions receivers.  It  is  an  8-pin  mini-DIP  IC 

This  chip  is  especially  useful  for  three  rea- 
sons. First,  it  will  operate  at  the  desired  fre- 
quencies. Second*  it  is  also  fairly  well  be- 
haved ,  although  it  seems  a  little  more  touchy 
than  the  NE-602  device  in  the  circuits  that 
I've  tried,  This  touchiness  is  probably  due  to 
the  very  high  gain  that  is  possible  when  the 
output  terminal  (pin  no.  1)  is  tuned  to  the 
input  frequency.  Third,  it  has  a  single  termi- 
nal that  makes  it  really  useful  as  an  amplitude 
modulator:  the  AGC  terminal  (pin  no.  5). 

The  AGC  terminal  on  the  MC-1350P  is 
intended  for  gain  control  applications.  A  DC 
potential  applied  to  this  pin  will  change  the 
gain  of  the  circuit.  Two  voltages  are  applied 
to  the  AGC  terminal  in  this  project:  a  DC 
level  set  by  potentiometer  R7,  and  the  modu- 
lating audio  signal.  The  latter  signal  is  set  by 
potentiometer  R1L  The  DC  voltage  is  nor- 
mally supposed  to  be  between  3  and  9  volts, 
so  the  DC  level  control  is  used  to  set  the  value 
at  some  midpoint  that  will  allow  the  audio 
signal  to  go  through  positive  and  negative 
excursions  without  exceeding  either  limit. 

The  modulating  signal  is  produced  by  IC3, 
a  741  operational  amplifier  connected  in  the 
RC  phase  shift  oscillator  configuration.  Be- 
cause only  a  single  DC  power  supply  is  used, 
the  741  is  operated  with  a  bias  voltage  applied 
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Pin, 

No. 

Function 

1 

Input-A 

2 

Input-B 

3 

Ground 

4 

Output-A 

5 

Output-B 

6 

Oscillator  Base 

7 

Oscillator  Emitter 

8 

V  + 

Table  L  Ttte  NE602  spinous. 

to  the  noninvcning  input  (  +  IN)  through  a 
voltage  divider  (R9/R10). 

The  oscillating  frequency  of  the  741  is  set 
by  a  180  degree  phase  shift  network  consist- 
ing of  CIS,  C16,  Cl7n  R12,  T13  and  R14. 
When  combined  with  the  180  degree  phase 
shift  caused  by  connecting  ihe  741  in  the 
inverting  follower  manner,  the  network  wiil 
produce  the  360  degrees  needed  for  oscilla- 
tion. The  oscillating  frequency  is  set  by: 


Equation  3:    F^-g^^j 

whercR  =  RL2  =  R13  =  R14,  andC  =  C15 
=  C16  =  CI 7.  With  the  values  shown  in 
Figure  4f  the  circuit  oscillates  at  a  frequency 
just  under  400  Hz,  The  feedback  resistor  (R8) 


Frequency  (MHz) 

CKpF) 

C2(pF) 

0.5 

150 

2000 

1.0 

68 

470 

5,0 

45 

220 

10.0 

32 

100 

20.0 

22 

50 

30.0 

18 

47 

50.0 

14 

22 

Table  2.  Capacitor  values  for  oscillator  cir- 
cuits. 

should  have  a  value  that  is  at  least  29  times  the 
value  of  R  used  in  Equation  3. 

If  you  want  to  be  able  to  turn  the  modula- 
tion on  and  off,  then  insert  the  switch  shown 

in  the  inset  to  Figure  4  at  the  points  marked 
ltXl"andi4X2/' 

Results 

As  the  old  proverb  says*  the  proof  of  the 
pudding  is  in  the  eating.  Photos  B,  C  and  D 
show  oscilloscope  photos  of  the  waveforms 
in  this  circuit.  The  10  MHz  RF  carrier  is 
shown  in  Photo  B  (although  at  a  different  time 
base  than  Figure  2);  this  signal  appears  at 
point  "A"  in  Figure  4.  The  audio  modulat- 
ing signal  appears  at  point  ^Bt"  and  is  shown 
in  Photo  C.  Finally,  the  modulated  RF  signal 
from  the  output  of  IC2  (point  "C")  is  shown 
in  Photo  D, 
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like  other  folks  only  dream  of  Whether  you  need  a  superior  quality 
chassis  to  build  on  or  upgrade  to,  or  one  of  our  fully  configured  sys- 
tems. BSI  is  your  source  for  19"  rack  computer  equipment 


SCO 


If  you  haven  1  heard  about  usT  maybe  Us  time  you  did 

Give  us  a  call. 


1  800  477-UNIX 


Nomina!  &  rtaran  Environments 

Superior  Goniilriwlhm 

RFISuirttQLitot 

Fully  MiHiulflf  -Obsolescence  Ptdd! 

Domestic  &  22DW  Ul_  CSJt  TUVr  YDEB 


CraHed  witfipridu  In  the!  USA. 

&19S1  flestway  SysttuiiH,  lm;.  All  rl-ghte  nesefwud. 

U.S.  patents  pending 

Trademarks  faetong  id  mpfctiro  owner?. 


Beslw ay  Systems ,  Inc. 

099  Central  Park  Avenue 

YcHikers,  NY  10704 

In  Haw  York  State  dial:  914960-9491 

Fax:  9t4  %&-95^ 
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The  Copper  Cactus 

Continued  from  page  10 

With  the  help  of  Bob  Post  N7KUC,  prelim- 
inary tests  were  run  in  the  field.  Tom  Ring 
WA2PHW,  my  friend,  just  had  to  try  his  new 
MININEC  program  (written  by  Brian  Beez- 
ley  K6STI)  on  the  Cactus.  Tom  is  a  real  pro  at 
building  antennas,  and  the  eternal  skeptic 
when  it  comes  to  antenna  gain  claims*  He 
found  the  patterns  pretty  close  to  those  de- 
scribed in  other  tests  of  similar  antennas. 
That  is f  a  large  lobe  near  the  horizon  and 
several  radiating  at  higher  angles,  on  2  me- 
ters. Unfortunately,  Tom  couldn't  get  the 
specs  on  440,  so  we  had  to  rely  on  field  tests. 
I'm  sure  the  radiation  angle  is  fairly  high  with 
the  " standard T>  Cactus,  and  the  gain  over  a 
quarter- wave  is  nil  on  440  MHz, 

The  Double  Cactus  seems  to  have  a  flatter 
angle  of  radiation  when  compared  to  the  stan- 
dard J  design.  The  SWR  curves  are  fairly  flat, 
usually  less  than  1 . 5  to  1  across  the  band  from 
145  to  148  and  440  to  450.  I  have  been  run- 
ning both  versions  of  the  Cactus  J-pole  for 
over  two  years,  and  I  haven't  seen  a  change  in 
the  SWR  curves.  You  should  enjoy  many 
years  of  happy  dual -banding  with  the  Copper 
Cactus  J 


You  may  write  John  Post  KE7AX  at  13263 
Europa  Ct< ,  Apple  Valley  MN  55124.  Please 
enclose  an  SASE  if  you  request  information. 
He  gives  special  thanks  to  Russ  Prince 
N0DAI,  of The  Consulting  Mac,  and  to  Bob 
Post  N7KUC  and  Gary  Rogers  WR 7L 
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6502    

6526A  .... 
PLA/906114 
8563  CRT 

65S7  VIC , 

65S1  SID 

AH  90 1/225  226-227  229  ROMs 

310654  1571  Upgrade 

6510/8500  CPU 

4164/C£4RAM 

C64  Keyboard  (new)   

Computer  Saver  IWC64  protection  system  for 

spikes  St  power  supply  overload  ....,,..,..,., 
NEW  C64  RepairabEe  Power  Suppfy"  Higher 

amperage  ( 1 .8)  runs  cool  f  1  year  warranty)  .  . 

[4.3  amp  version  forC64  includes  Commodore 

Diagnostician.  Perfect  for  packet.) 

AMIGA 

8520A  CIA  (Most  problematic  chip)    

1,3  Kickstart  ROM 

83 72 A  1  Meg  Agnus,  Inc,    Final  Test"  diagnostic 

diskette/Rockwell  chip  puiler 

83  72B  2  Meg  Agnus 

8373  Super  Demise  (Enhanced  Chip  Set) 

Cj  '■ J  \J  -r       \fT  \f  III  i5  V      ----£--b--i     I     ■  .  ■     t    ■■     i      i     ■     ■     ■     p     i      l     ■     ■     -     ■     r     i     -     -     - 

8364  Paula  , - - 

^J  (    L  Zj   vur  J     -.---_■    ij^Bfti    ■■>■■    !-«■■»■    .,-----.-- 

1  x  4/80  SC  ZIP  (A3000) ; 

A500  PC  Motherboard  (populated  and  tested)  

A2000  PC  Motherboard  (new)  with  8372W1JR0M/8373  .  . 
MegaChip  2QQ0f2Meg.  Agnus/Rockwell  chip  puller/ 

"Final  Test"  diagnostic  diskette  .  , 

A50G  200  watt  Big  Foot  Universal  Switching  Pwr  Sup  ./fan 
Amiga  A500  keyboard  (new.  exact  re  placement)  

SEND  FOR  FREE  36  PAGE  CATALOG 
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44.95 
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24,95 
199.95 
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299,99 

83,95 
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THE  GRAPEVINE  GROUP,  INC. 

3  Chestnut  Street,  Suffers  NY  10901 


ORDER  LINE  1-800-292-7445 


914-357-2424  Hours:  9-6  EST  M-F  Fax:  914-357-6243 

We  Ship  Worldwide  Pri  ces  Subject  to  Change 
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ICOM 
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Let's  Talk  Radio 
7  days  a  week 
$pm  to  1 2  pm  on 
Spacenet-3, 

Transponder  21. 


XVHF 

COMMUNICATIONS 


9:00  am  -  5:30  pm 
weekdays 

Weekends  and  evenings 
by  appointment. 


280  Tiffany  Avenue 
Jamestown,  New  York  14701 


Western  New  ¥&rk  'sfmetf  amttfu&r  radio  dealer. 
PH.   (716)664-6345 

(800)  752-8813  for  orders  only 
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MODEL  SG-2000  HF  SSB  RADIOTELEPHONE 
GLOBAL  COMMUNICA  TIONS  FOR  DA  TA  AND  VOICE 


HF  SSB  transceiver.  Engineered  for  simple  operation,  the  SG-2000 
features  an  alarm  generator,  644  factory  programmed  ITU  voice 
and  data  channels,  I  00  user  programmable  channels  and  100  mem- 
ory channel  scanning.  Receive  and  transmit  strong  clear  voice  sig- 
nals. Manage  data  communications  easily  on  RTTY,  ARQ,  PACKET, 
and  telegraphy.  Utilize  up  to  8  front  panels  as  full  function  remote 
stations,  A  user-friendly  American  product,  sophisticated  bousing 
and  the  SGC  technical  superiority  and  quality  workmanship  make 
the  SG-2000  your  radio  of  choice. 


ESTE 


• 


EPW?."fr-  :•• 


ififti 


-'■_:_i.__^i  :mj_. 


CIRCLE  1S8  ON  READER  SERVICE  CARD 


73  Amateur  Radio  Today  *  February,  1992     27 


Number  9  on  your  Feedback  card 


73  Review 


by  Gordon  West  WB6NOA 


The  Radio  Shack  HTX-202 
2  Meter  FM  Transceiver 


This  full-featured  HTis  ideal  for  beginners, 
as  well  as  for  experienced  hams. 


Radio  Shack 

700  One  Tandy  Center 

Fort  Worth  TX  761 02 

(817)390-3011 

Price  Class:  $260 


ore  than  7,000  Radio  Shack  stores  na- 
tionwide now  carry  the  new  Realistic 
HTX-202  2  meter  hand-held  transceiver. 
Priced  under  $260,  sales  are  expected  to  be 
booming  for  this  full-featured,  easy-to-operate 
HT.  Radio  Shack  has  been  an  excellent 
source  for  up-to-date  study  guides  for  the  ham 
license,  as  well  as  offering  their  popular  10 
meter  SSB  rig.  With  this  new  addition  to  their 
growing  ham  radio  lineup,  Radio  Shack  now 
focuses  on  the  noncode  Technician  Class  op- 
erators and  their  need  for  a  quality  2-meter  HT. 

A  Complete  Package 

The  Radio  Shack  HTX-202  2  meter  hand- 
held comes  packaged  in  a  colorful  blue  dis- 
play box.  On  the  outside  of  the  box,  in 
big  print,  is  printed:  "ATTENTION!  IT 
IS  ILLEGAL  TO  TRANSMIT  WITH 
THIS  TRANSCEIVER  WITHOUT 
HAVING  A  VALID  FCC  AMATEUR 

RADIO  LICENSE  OF 
APPROPRIATE 
CLASS.1' 

The  unit  is 

shipped  with  a 

rechargeable 

nickel  cadmium 

battery,  a  100  mA 

12-volt  DC  wall 
charger,  and  a 
snap-open  alkaline 
holder  for  six  1,25 
volt  AA  cells.  The 
holder  is  included, 
but  the  dry  cells  are 
an  option. 

Also  included  is 
a  metal  bell  clip 
which  doubles  as  a 
heat  sink,  it  is  at- 
tached by  two  tiny 
screws,  held  in 
their  own  plastic 
protective  pouch. 
You  also  get  a 
handy  carrying 
strap  which  attach- 


Photo  A.  The  Radio  Shack  Realistic  HTX-202, 


28    73  Amateur  Radio  Today  •  February,  1992 


Photo  B.  The  LCD  screen  is  ea$y~to-read  in 
daylight,  but  too  poorly  back-lit  for  nighttime 
viewing.  The  big  keyboard  makes  it  easy  to 
push  the  buttons. 


Photo  C,  Rubber  stoppers  keep  out  dirt  and 
moisture. 


es  easily  to  the 
right  side  of  the 
transceiver. 

You  will  need  to 
charge  up  the 
nickel  cadmium 
battery  pack  be- 
fore you  begin 
learning  to  use 
this  new  set.  The 
supplied  re- 
chargeable pack 
is  rated  at  7.2 
VDC,  with  600 
mAh  capacity. 

On  the  back  of 
the  Radio  Shack 
battery  is  a  little 
red  LED  that  illu- 


minates when  the  battery  is  charging  up. 

This  battery  setup  is  almost  identical  to  the 
batteries  found  on  the  big  I  COM  HTs?  like  the 
IC-2GAT  series,  and  the  older  IC-02  and  IC-2 
series.  In  fact,  I  found  that  the  BP-2-BP-8 
series  fit  right  onto  the  Radio  Shack  set,  and 
will  power  up  the  Radio  Shack  unit  just  as  if  it 
had  its  own  battery  on.  But  these  batteries  are 
not  absolutely  interchangeable — the  Radio 
Shack  supplied  NiCd  battery  firmly  snaps  and 
locks  on;  the  ECOM  batteries  simply  slide  on, 
without  actually  locking.  However,  the  ICOM 
base  rapid  charger  will  not  fast-charge  the 
similar  style  Radio  Shack  battery  because  the 
pack  has  no  indentations  on  the  bottom.  It's 
best  to  stick  with  the  wall  charger  that  is  sup- 
plied with  each  Radio  Shack  HT,  Even  though 
the  ICOM  packs  fit,  they  would  require  their 
own  charger  for  a  quick  re-charge. 

Power  On 

When  you  turn  on  this  2  meter  handheld, 
you  can't  help  but  notice  the  powerful  audio 
output.  The  relatively  large  speaker  and  good 
acoustic  design  make  the  HTX-202  one  of  the 
loudest  ones  I've  ever  tested.  With  a  big  12- 
volt  pack  on  the  bottom,  we  registered  over  1 
watt  of  audio  output  available  at  the  speaker/ 
earphone  jack,  with  two  percent  distortion. 
The  audio  circuit  also  rolls  off  any  CTCSS  tone 


Photo  0,  SMT  technology  is  used  to  fit  a  great  receiver  into  a  small  HT. 


DONT  GAMBLE 
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1. 

5. 
ft. 


7. 
8. 
9. 

10. 

11. 

12. 

13. 

14. 

15. 

16 

17 

18 

19 


RANGE- 10Hz  to  3GHz. 

Hi-Speed  ASIC  (Application  Specific  Integrated  Circuit)  State-Qf-The-Art 

256  Times  Faster  than  other  hand  held  counters, 

10  Digit  LCD.  Readability  even  ifl  Bright  Sunlight, 

6  Functions  -.Frequency,  Period,  Ratio,  Time  Interval,  Average  and  Prescaie. 

RF  Signal  Strength  Bargraph  - 16  Segment,  Zero  &  Full  Scate  Adjust. 

Excellent  for  locating  Hidden  Transmitters. 

Four  extremely  Fast  Gate  Times  .01,  .1, 1t  10  sea 

Dual  High  Impedance  Amplifiers 

Maximized  Sensitivity 

Hold  Switch  -  Locks  in  measurements  FAST. 

±  1PPM  Accuracy 

Direct  Count  - 1  Hz  resolution  to  220MHz 

Sensitivity  <1mv  10MHz  -  200MH&  <5mv  -  2GHz. 

Single  Shot  Time  Interval  100ns, %  1ns  averaged. 

Push-button  Input/Gate  &  Function  selection. 

Extruded  Aluminum  Enclosure. 

NiCad  &  Charger  included, 

Low  Battery  indicator. 

1  Year  Parts  &  Labor  Warranty 

30  day  Money  Back  Guarantee. 

OPTOELECTRONICS  backs  this  with  our  18  Years  of 

Dependability  &  Service. 

this  and  more  for  the  Low  Price  -  $375. 


Also  Available  at  Special 

For  A  Limited  Time  Only 

Model  3000,  Backlight/Beeper,  Carry 
Case  &TA-100s  Whip  Antenna  * 

All  this  for  only  $449.  ^ 


OPTIONS: 


TCXO  30  ±  ,2ppm  TCX0  , 

BLB30 

Bacn  light  &  two  step  audible  signal  level  indicator  $  75, 

CC30  Carry  Case $  15, 

TA100S  Tetescopng  Whip  Aretenna  $12 


1 


Factory  Direct  Order  Line 


YOU  CANT  LOSE! 


II 


-327-591 2 


(305)771-2050  ■  FAX{305)  •  2052  5821  NE  14th  Ave.  *  Ft.  Lauderdale,  FL  33334 

5%  ShiVShancfng  (Max,  $10)  U.S.  &  Canada.  1 5%  outside  continental  U.&  Visa  &  Master  Card  Accepted. 
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that  may  ride  along  with  the  2  meter  signal . 
This  allows  the  unit  to  drive  a  relatively  Jarge 
speaker  without  the  recovery  of  PL  hum. 

The  unit  powers  up  from  a  complete  reset 
on  144.200.  This  frequency  also  comes  up 
out  of  the  first  memory  on  a  cold  start-  Tm 
not  sure  how  the  weak-signal  gang  wilt 
appreciate  this— an  FM  power-up  smack 
dab  on  the  national  SS6  calling  frequen- 
cy Most  sets  reset  to  146.000  on  turn-on. 
Of  course,  you  can  always  write  over  the 
memorized  Channel  1  at  144.200  and  the 
set  will  come  back  on  to  the  channel  you 
left  it  on  after  an  initial  power  up  and  QSY. 
But  since  the  set  is  going  to  be  sold  to  begin- 
ners, I  wouid  hope  thai  they  don't  think  that 
the  memorized  Channel  1  at  144.200  is  their 
"home  channel,"  and  start  using  it  for  simplex 
operation. 

I  reconfirmed  this  by  following  the  reset  pro- 
cedure outlined  in  the  manual;  "Press  and 
hold  down  the  function  key  and  the  clear  key. 
and  then  power  up  the  transceiver.  Lt  beeps 
twice1  andyouVeon  144.200,  simplex,  FM." 

Selecting  a  new  frequency  is  easy  with  the 
HTX-202.  You  can  electronically  scan  up  to  a 
higher  frequency  from  1 44.200  via  the  scan  up 
or  down  buttons.  You  could  also  punch  In  a 
particular  frequency  by  entering  the  last  MHz 
number  and  the  remaining  numbers.  For 
146,940,  simply  press  6-9-4-0  and  you  are 
there.  You  can  also  manually  rotate  the  tuning 
knob  on  the  top  of  the  radio  to  get  up  to  anoth- 
er frequency. 


The  tuning  knob  defaults  at  20  kHz  steps. 
That's  fine  for  some  parts  of  the  country,  but 
out  here  on  the  West  Coast  some  of  our  re- 
peaters are  spaced  every  15  kHz.  No  problem 
with  the  HTX-202— a  simple  keystroke  gets 
you  into  the  main  menu  for  presets,  and  the 
following  defaults  are  all  changeable;  duplex 
offset;  TX  CTCSS  tone;  RX  CTCSS  tone,  plus 
decode  off;  frequency  step;  scan  resume 
time;  scan  delay  time;  lower  scan  range  limit; 
upper  scan  range  limit;  vacant  channel  scan 
direction;  power  save  duty  cycle;  transmit  in- 
hibit; transmit  time-out;  priority  frequency 
channel  look-back  time;  touch-tone  auto 
reply. 

Some  pretty  interesting  stuff  here — you  can 
run  separate  TX  and  RX  CTCSS  frequencies, 
and  included  in  the  package  is  the  full  encode/ 
decode  capability.  Be  sure  to  read  their 
addendum  sheet  that  describes  how  to  turn  off 
the  decode  mute  because  when  you  push  the 
tone  squelch  button  on  the  front,  your  receiver 
instantly  mutes  for  full  decode.  Most  folks 
won't  want  full  duplex  or  simplex  decode,  so 
I  suggest  you  shut  down  that  default  option 
so  you  can  listen  with  your  regular  squelch 
control 

I  also  liked  the  capabilities  of  the  four  differ- 
ent power  save  duty  cycle  sets,  and  depend- 
ing how  active  or  inactive  your  local  repeater 
group  is,  you  can  tailor  your  sample  rate  just 
the  way  you  like  it.  And  a  transmit  time-out 
timer— great  idea  in  case  you  should  acciden- 
tally sit  on  the  remote  mike. 


TX/RX  range 


Microphone  input  condenser 

Size 

Weight 

Receiver 


74  d6 

25  kHz,  72  dB 


Sensitivity  (1 2  dB  sinad) 

Squelch  sensitivity 

Spu  rious  response  attenuation 

Intermodular  ion  attenuation 

Adjacent  channel  rejection 

Audio  output  power,  10%  THD,  supplied  rechargeable  battery 

Audio  output,  external  1 2  VDC 

Current  consumption,  stand-by,  power  save 

Current  drain,  starKhby.  no  power  save 

Transmitter  RF  output,  supplied  rechargeable  battery 

Transmitter  power  output,  9V  alkaline  batteries 

Transmitter  power  output,  12  V  DC  external 

Transmitter  power  output,  running  car  at  13, S  volts  DC 

Low  power 

Deviation  measured 

Frequency  error  measured 

CTCSS  tone  deviation 

DTMF  tone  deviation 

TX  current  drain,  supplied  rechargeable  battery 

Current  drain ,  external  1 2  V  DC  source,  high  power 

Current  drain,  low  power 


Measurements 

144.000  MHz  to  148.000  MHzT  with  no  modification  available  for 

out-of'band  reception  due  to  extremely  tight  band*pass  filtering 

for  superior  out-Of-band  interference  rejection. 

1.2Kohms 

2-V2"  wide,  4-1/2*  high,  2"  deep 

1  pound,  3  ounces 

First  IF  21.4  MHz 

Second  IF  455  kHz 

0.085  uV 

0.094  pV  threshold,  9.7  dB  tight  above  threshold. 

81  dB 


0.39W 
1.2W 

23  mA 
35  mA 

2JW 

4  6W 
5.6VV 
6.4W 
1.5W 
4.7  kHz 
87  Hz  high 
(X4&  kHz 
334  kHz 
0.67  amps 
1.1 7  amps 
1/2  amps 


Distribution 
Ease  of  operation 
Weather  resistance 
Internal  construction 
Memory  keep-alive  circuit 
Accessories 


All  Radio  Shack  stores 

Friendly,  but  no  auto  offsets  and  buried  sub*functions  requiring  book  read  'o 

Rubber  stoppers  on  top,  and  neoprene  Oring  around  back  heat-sink  lip. 

Surface  mount  technology. 

Lithium  battery,  minimum  5-year  battery,  depending  on  use. 

Available  at  Radio  Shack,  and  some  compatibility  to  ICOM  products. 
Most  needed  improvement    Smooth  out  PLL  performance  to  eliminate  annoying  *  "thanks"  in  reception. 
Best  feature  Extremely  hot  receiver,  with  no  found  birdies  or  intermodulation  or 

out-of-band  interference. 


Scanning  and  Setting  the  Offset 

When  you  first  get  this  set,  you  win  probably 
want  to  begin  memorizing  some  active  re- 
peater  frequencies.  You  can  either  took  them 
up  in  a  book,  and  start  punching  away  at  the 
key  pad,  or  scan  up  and  down  for  activity,  You 
can  set  your  scan  limits,  and  just  push  the 
"up"  or  "down"  scan  buttons,  and  away  it 
goes.  If  you  don't  change  the  presets,  the 
scanning  receiver  will  lock  onto  an  active 
channel,  and  hold  on  that  channel  as  you  set  it 
up  in  the  menu.  It  could  hold  up  to  1 0  seconds, 
and  then  go  on  scanning  regardless  of  ab- 
sence or  presence  of  the  carrier.  You  can  also 
resume  scanning  after  the  carrier  drops,  and 
the  scan  delay  time  which  you  preset  expires. 
Or,  you  can  go  to  the  main  menu,  arid  go  to  a 
scanning  stop  mode  where  the  unit  seeks  out 
a  signal,  and  then  locks  on  and  holds,  even 
though  the  signal  disappears. 

I  found  that  scanning  in  5  kHz  steps  could 
sometimes  have  the  unit  stop  on  a  repeater 
prematurely.  This  is  why  it's  best  to  set  your 
tuning  step  range  to  agree  with  the  local  re- 
peater band  plan  and  simplex  plan  in  your 
particular  area.  This  way,  when  the  scanning 
stops,  you  are  on  channel. 

Once  you  have  found  a  popular  repeater, 
your  next  step  is  to  access  that  repeater  with 
the  right  offset  and  a  subaudibfe  tone.  The 
ARRL  repeater  directory,  or  locally  published 
directories,  are  a  handy  way  to  find  those  fa* 
vorite  repeaters  in  your  local  area. 

An  offset  of  600  kHz  is  the  default  on  this  2 
meter  unit,  so  you  don't  need  to  go  to  any 
trouble  to  dial  this  in — it's  already  there.  Just 
hit  the  *±"  button  to  come  up  with  the  right 
direction  of  the  offset.  The  "minus  600"  offset 
is  most  common  in  the  U.S.  on  frequencies 
below  147  MHz,  but  your  first  push  of  the  "±" 
button  brings  up  a  plus  offset.  There  are  some 
repeaters  above  1 47  that  do  take  a  plus  offset, 
but  I  was  surprised  to  find  that  this  was  the  first 
offset  to  come  up  when  I  pushed  the  button. 
Most  other  handhelds  normally  start  off  with  a 
minus  offset,  the  more  common  offset.  If  you 
need  an  oddball  split,  you  can  easily  dial  in 
any  spirt  of  your  choice  from  the  menu, 

At  this  point  you  have  a  frequency  in  the 
VFO,  such  as  146.940,  and  you  have  punched 
the  offset  button  a  second  time  to  get  to  a 
minus  offset.  So  far  so  good.  Briefly  transmit. 
giving  your  calisign,  to  make  sure  the  unit 
drops  down  600  kHz.  Now  it's  time  for  the 
CTCSS  tone. 

The  Radio  Shack  manual  has  a  nice  section 
on  how  to  program  CTCSS  for  both  encode 
and  decode.  You  input  the  tone  by  the  exact 
tone  frequency  in  hertz.  This  is  nice.  No  more 
of  this  business  of  the  number  21  standing  for 
1 36,5,  etc.  If  you  want  tone  4Zt  use  the  book  to 
find  out  the  actual  frequency  in  hertz,  get  over 
to  the  menu  for  setting  different  operating 
parameters,  and  then  cycle  over  to  CTCSS 
transmit.  Next,  rotate  the  top  knob  for  the  right 
encode  tone,  then  cycle  to  the  CTCSS  decode 
function  and  rotate  the  top  knob  so  it  reads 
"off."  Many  repeaters  don't  output  a  CTCSS 
tone  so,  unless  you  want  your  handheld  to 
stay  strangely  silent,  follow  the  addendum 
and  keep  your  decode  turned  "off/1 
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GaAs 
PREAMPS 

at  a  fraction  of  the  cost 
of  comparable  units! 


LNG-(*) 

ONLY  $59 

wired/tasted 


FEATURES: 

•  Very  low  noise:  0.7dB  vhf,  O.SdB  uhf 

•  High  gain;  13-20dB,  depends  on  freq 

•  Wide  dynamic  range  -  resist  overload 

•  Stable:  low-feedback  dual-gate  FET 

^Specify   tuning  range:   26-3Q,    40-55,    137-150, 
150-172,2  W-23Q,  400-470,  800-960  MHz 


_  LNW-(*) 

V     MINIATURE 


PREAMP 


ONLY 


$44 


wired  /tested 


*  GaAs  FET  Preamp  similar  to  LNG,  ex- 
cept designed  for  low  cost  &  small  size 
OnEy  S/S-W  x   1-5/8T  x  3/4,rH.     EasEEy 
mounts  in  many  radios. 

•Specify  tuning  range:  25-35(  35-55,  55-30,  90- 120, 
120-150,  150-200,  2QQ-27Q,  400-500  MHz, 


LNS-(*) 

IN-LINE  PREAMP 


ONLY  \jSS  9  kit5  $  I  7  9  vrired/tesf^d 

•  GaAs  FET  Preamp  with  features  similar  | 
to    LN8    series,    except    automatically 
switches  cut  of  line  during  transmit. 
Use  with  base  or  mobile  transceivers  up  to 
25W.  Tower  mounting  brackets  incl. 

|  •Specify    toning    range;    120-175,    200-240,    or 

4QQ-5QQMHZ, 


HELICAL  RESONATOR 
PREAMPS 

GaAs  FET  preamps  with  3  or  4  section 
helical  resonators  reduce  intermod  & 
cross-band  interference  in  criticai  appli- 
cations. MODEL  HRG^*),  $80  Vhf, 
$110  uhf,  *Speotfy  tuning  range;  142-150,  150- 
162,  162-174,  213-233,  420470MHz 


RECEIVING 
CONVERTERS 

Low  noise  converters  to  receive  vhf  and 
uhf  bands  on  a  10M  receiver.  Choice  of 
kit  with  case  &  SNC  jacks,  kit  iess  case 
$49,  kit  w/case  $74,  w/t  in  case  $99, 
Request  catalog  for  complete  listings. 
•    VHF    input    ranges    avail:    136-138, 

144-146,  145-147,  146-148  MHz, 
•UHF  input  ranges  avail:  432-434, 

435-437,  435.5^37.5  MHz, 


TRANSMITTING 
CONVERTERS 

XV2  for  vhf  and  XV4  for  uhf.   ModeJs  to 
convert  10M  ssb,  cw,  fm,  ate.  to  2M,  432, 
435,  and  for  atv.  1W  output. 
Kit  only  $89.  PA's  up  to  45 W  available. 
Request  catalog  for  complete  listings. 


ACCESSORIES 


TD-3  SUBAUDIBLE  TONE  DECODER/ 
ENCODER,  Adjustable  for  any  tone. 
Designed  especially  for  repeaters,  with 
remote  control  activate/deactivate  provi- 
sions „„, kit  $29,  wired/tested  $69 


COR-3  REPEATER  CONTROLLER. 
Features   adjustable   tail    and  time-out 
timers,  solid-state  relay,  courtesy  beep, 
and  focal  speaker  amplifier kit  $49 

CWID.  Diode  programmed  any  time  in 
the  field,  adjustable  tone,  speed,  and 
timer,  to  go  with  COR-3 kit  $59 


COR-4  kit.  Complete  COR  and  CWID 
all  on  one  board  for  easy  construction, 
CMOS  logic  for  low  power  consumption. 
Many  new  features.  EPROM  pro- 
grammed; specify  caff   kit  $99 ,  w/t  $1 59 


TD-2  TOUCH-TONE  DECODER/CON- 
TROLLER kit.  Full  16  digits,  with  toll-call 
restricted,  programmabEe.  Can  turn  5 
functions  on/off.  Great  for  selective  call- 
ing, too!  , ++J.kit  $89,  wired/tested  $149 

AP-3  AUTOPATCH  kit.  Use  with  above 
for  repeater  autopatch.  Reverse  patch 
and  phone  fine  remote  controf  are  std 
- kit  $89,  wired/tested  $149 

AP-2  SIMPLEX  AUTOPATCH  Timing 
Board  kit.  Use  with  above  for  simplex 
operation  using  a  transceiver  ..,.„kit  $39 


MO-202  FSK  DATA  MODULATOR  kit. 
Run  up  to  1200  baud  digital  signals 
through  any  fin  transmitter  with  full 
handshakes,  Radio  link  computers, 
telemetry  gear,  etc. kit  $49 v  w/t  $79 

DE-202  FSK  DEMODULATOR  kit.  For 
receive  end  of  link kit  $49,  w/i  $79 

9600  BAUD  DIGITAL  RF  LINKS.  Low- 
cost  packet  networking  system, 
consisting  of  new  MO-96  Modem  and 

special  versions  of  our  220  or  4SO  mHz 
FM  Transmitters  and  Receivers.  Inter- 
face directly  with  most  TNC's.  Fast, 
diode-switched  PA's  output  15  or  SOW, 


For  complete  info,  call  or  write  for  free  catalog. 

Send  $2  for  overseas  afr  mall. 

Fdr  casual  interest  {U.S.  only),  check  reader  service;  allow  3-d  weeks. 

Order  by  mail,  fax,  or  phone  {9-12, 1-5  eastern  time), 

MirL  $5  S&H  Charge  for  first  pound  plus  addl  weight  &  insurance. 

Use  VISA,  Mastercard,  check,  or  UPS  C.O.D.  ($sfee). 


If  you  always  thought  a  microprocessor-controNed 
repeater  had  to  be  expensive,  LOOK  AGAIN!  You 
could  easily  spend  this  much  just  for  a  controller. 

REP-200  REPEATER 

A  premium  repeater  with  autopatch  and  many  versatile  dtmf 
control  features  at  less  than  many  charge  for  a  bare-bones  repeater! 

We  don't  skimp  on  rf  modules,  either!  Check  the  features  on 
R144  Receiver,  for  instance:  GaAs  FET  front-end,  heMcal 
resonators,  sharp  crystal  filters,  hysteresis  squelch. 

Kit  $1 095;  w/t  only  $1295! 


Other  models  available: 

REP-200V  Economy  Repeater  Kit.  As  above, 

except  uses  COR-4  Controller  without  DTMF  control  or  autopatch.  Kit  only  $795, 

REP*2G0N  Repeater  with  no  controller.  For  use  with  external  controller, 
such  as  those  made  by  ACC.  Kit  only  $695,  w/t  $W5. 

•  AvaflabJe  for  the  143-174,  213-233,  420-475,  902  928  MHz  bands. 
FCC  type  accepted  for  commercial  service  (vhf  and  uhf), 

•  Rugged  exciter  and  PA,  designed  for  continuous  duty. 

•  Power  out  15W  (25W  option)  143- 174  MHz;  1SW  213-233;  10W  uhf  or  902-928MHZ. 

•  Accessory  add-on  PA's  available  with  power  levels  up  to  100W. 

•  Sfx  courtesy  beep  types,  including  two  pleasant  sequential,  multi-tone  bursts. 

•  AUTOPATCH:  either  open  or  closed  access,  toll-call  restrict,  auto-disconnect 

•  Reverse  Autopatch:  two  types,  auto-answer  or  ring  tone  on  the  air, 

•  Pulse  (rotary)  dial  option  available. 

•  DTMF  CONTROL:  over  45  functions  can  be  controlled  by  touch-tone.  Separate 
4-digrt  control  code  for  each  function,  plus  extra  4-digit  owner  password. 

•  Owner  can  inhibit  autopatch  or  repeater,  enable  either  open-  or  closed-access  for 
repeater  or  autopatch,  and  enable  toll  calls,  reverse  patch,  kerchunk  filter,  site 
alarm,  aux  revr,  and  other  options,  including  two  auxiliary  external  circuits, 

•  The  cwid  message,  dtmf  command  codes,  and  owner-specified  default  parameters 
for  cor  and  cwid  timers  and  tones  are  burned  into  the  eprom  at  the  factory, 

•  Cw  speed  and  tone,  courtesy  beep  and  tail  timers,  and  courtesy  beep  type  can  alt 
be  changed  at  anytime  by  owner-password-protected  dtmf  commands. 

•  Auxiliary  receiver  Input  for  independent  control  or  cross  linking  repeaters. 

•  Many  built-in  diagnostic  &  testfng  functions  using  microprocessor 

•  Color  coded  led's  Indicate  status  of  all  major  functions. 

•  Welded  partitions  for  exciter,  pa,  receiver,  and  controller,  p EM  nuts  hold  covers, 
■  3-1/2  inch  aiuminum  rack  panel,  finished  in  eggshell  white  and  black. 


HIGH  PERFORMANCE  XMTRS  & 

RCVRS  FOR  REPEATERS,  AF  & 

DIGITAL  LINKS,  TELEMETRY,  ETC 

FM  EXCITERS;  2W  continuous 

duty.  TCXO  &  xtai  oven  options, 
FCC  type  accepted  for  com'l 
high  hand  &  uhf. 

•  TA51:  143-174,  213-233 
MHz„,kit$109Tw/t$189. 

•TA451:  420-475  MHz 

...kit  $109,  w/t  $189. 
•TA901:  902-928  MHzt 

{0.5Wout);w/t$219, 

•  VHF  &  UHF  AMPLIFIERS. 

For  fm»  ssb,  atv.  Output  levels  from 

10W  to  1 QOW.  Several  modeis  starting  at  $9& 

FM  RECEIVERS: 

•  Rt44/R220  FM  RECEIVERS  for  143-174 
or  213^233  MHz.  GaAs  FET  front  end, 
0. 1  SuV  sensitivttyi  Both  crystal  &  ceramic 
if  filters  plus  helical  resonator  front  end 
for  exceptional  selectivity:  >  lOOdB  at 
±l2kHz  (best  available  anywhere!) 
Flutter-proof  hysteresis  squelch;  afc 
tracks  drift,  ,.,kit  S149,  w/t  $219. 

•  R451  FM  RCVR,  for  420-475  MHz. 
3  i  miEar  to  above.    . . .  kit  $1 49,  w/t  $21 9. 

•  R901  FM  RCVR,  for  902-928MHz. 
Triple-conversion,  GaAs  FET  front  end. 
,.,$169,  w/t  $249, 

•  R76  ECONOMY  FM  RCVR  for  2B-30,  50-54,  73-76,  143-174,  213-233  MHz, 
w/o  helical  res  or  afc.  ..Kits  $129,  w/t  $219, 

•  R137  WEATHER  SATELLITE  RCVR  for  137  MHz.  Kit  $1293  w/t  $219, 


OUR30TH  YEAR! 


amironics,  mc 

65  MOUL  RD.  -  HILTON  NY  14468-9535 
Phone  71 6-392-9430  -  fax  71 6-392-9420 


CIRCLE  57  ON  READER  SERVICE  CARD 


RC-1000  REPEATER  CONTROL 


•  Autopatch  •  Patch  Re-encode  Dialing 

-  Reverse  Patch  *  User  Programmable  CWID 
&  Codes  *  Intelligent  CWID  *  Remote  Base 

•  3  Auxiliary  Outputs  •  Complete  Interface 
*  Control  Rcvr  Input  •  Programmable 
Tailbeeps  *  DTMF  Decoder  w/muting 


■"-¥:•&: ¥:■,%• 


.  >i~ 


t+ 


*ft 


Also  -  RC-1D0:  basic  repeater  control 

w/Remote  Base  •  User  Programmable  w/DTMF 


42  Page  Manual  w/Schematics 

RC-1000  Wired  &  Tested  .....  $239.95 
Optional  Enclosure $59.95 


Micro  Computer  Concepts 

7069-G2  Taylorsville  Road  *  Dayton,  OH  45424 


513-233-9675  ^ 


CIRCLE  160  ON  READER  SERVICE  CARD 


RF  EXCITED 


LASERS 


Use  your  ham  experience 
to  enter  a  new  and  exciting  field! 

Experiment  with  eight  or  more  watts  of  laser  power  to  cut,  weld, 
engrave  and  solder  a  wide  variety  of  materials  including,  plastics, 
wood  and  anodized  aluminum.  Communicate  or  image  in  the  far 
infrared. 

With  Synrad's  8  to  10  Watt  output  laser  tubes,  available  for  only 
$700,  we  make  it  easy  for  you  to  start  your  own  laser  business. 

These  C02  laser  tubes,  energized  by  100  Watts  of  45  MHz  RF  are 
the  same  type  of  lasers  used  by  industrial  plants  and  the  military. 
Synrad  will  supply  the  circuit  diagrams  and  instructions  to  build  the 
simple  oscillator  required  or  you  can  purchase  all  the  parts  from  us 
you  need  to  build  the  laser. 

With  thousands  of  Synrad  lasers  currently  being  used  for  marking, 
soldering,  engraving,  machining,  and  laser  surgery,  we  manufacture 
more  C02  lasers  than  any  other  company  in  the  world.  We've  got 
lasers  with  powers  up  to  240  Watts. 

Isn't  it  about  time  you  used  your  ham  know-how  to  start  your  own 
state-of-the-art  business?  Call  or  send  for  details. 


STOCK  ITEM 


AND 


MasterCard 


ACCEPTED      CALL  FOR  MORE  DETAILS 


AA/W 


V- 


/ 


SYNRA 


D 


INC 


(206)483-6100 
FAX  (206)  485-4882 


11816  North  Creek  Pkwy.  N.,  Suite  103,  Bothell,  WA  98011-8205  J 


CIRCLE  221  ON  READER  SERVICE  CARD 


A  little  "function  button"  in  the  upper  left- 
hand  corner  lets  you  get  at  the  subfunctions 
behind  the  numerical  and  ABCD  keypad.  You 
really  have  to  push  hard  on  it,  and  this  is 
probably  a  good  thing— you  don't  want  to  get 
into  the  sub-set  mode  accidentally. 

Now  you  have  the  receive  frequency,  the 
proper  offset,  and  the  proper  encode  tone; 
and  you  have  decode  turned  off  and  you've 
selected  tone  squelch  for  transmitting  the 
tone.  You  push  the  transmit  button  and  sure 
enough,  the  repeater  comes  up  and  IDs.  Give 
your  calisign  on  the  air,  and  then  get  ready  to 
store  this  in  your  first  memory.  You  want  to 
write  over  that  first  memory  so  you  don't  ever 
accidentally  transmit  FM  on  144.200. 

Memory  Channels 

The  HTX-202  has  16  memory  channels,  in 
three  groups.  You  have  one  channel  for  your 
call  frequency,  three  priority  channels,  and 
then  12  additional  channels.  You  can  mix  and 
match  almost  everything  within  these  chan- 
nels. Unlike  older  handhelds,  what  you  put  in 
Channel  1  doesn't  necessarily  lock  you  Into 
tones  or  offsets  in  the  other  channels, 

Memory  input  is  easy— press  and  hold  the 
function  button,  and  rotate  the  big  knob  to  the 
memory  channel  you  want  to  store.  Continu- 
ing to  hold  the  function  button,  go  to  the  chan- 
nel you  want  to  write  into,  or  write  over,  and 
simply  press  the  "C"  button,  which  is  the  "M- 
WR'1  or  memory  write  button.  Hold  it  in  long 
enough  for  a  double  beep,  and  then  release 
the  works  and  push  "C"  by  itself  to  get  into  the 
memory  recall  mode.  Presto— everything  you 
had  in  the  VFO  as  a  repeater  "package"  is 
now  in  your  selected  memory  channel.  The 
only  thing  that  might  trip  up  the  newcomer  is 
not  holding  the  memory  write  button  long 
enough— if  you  don1*  boid  the  button  for  the 
double  beep  the  channel  won't  be  written  in. 

After  programming  several  memory  chan- 
nels, I  double-checked  to  see  how  everything 
was  going  and  noticed  something  very  inter- 
esting on  those  memory  channels  with 
CTCSS  tone  on  encode.  After  pushing  the 
PTT  button,  the  transmitter  would  hang  on  for 
approximately  a  second  before  cycling  off  to 
receive.  Same  thing  on  simplex  with  the  tone 
squeich  encode  turned  on.  Possibly  the  extra 
hang  time  gives  the  operator  a  little  bit  more 
time  to  start  punching  in  DTMFtone  numbers 
without  having  to  continuously  push  the  PTT 
button,  As  soon  as  I  turned  off  the  tone 
squelch  function,  the  PTT  cycle  time  was  iden- 
tical to  PTT  pushing  time.  It  almost  goes  unno- 
ticed, but  if  you're  communicating  through  a 
repeater  that  requires  CTCSS,  you'll  begin  to 
see  that  your  transmit  hang  time  is  about  a 
second  longer  than  when  you  release  the 
push-to-talk  button. 

In  addition  to  the  12  channels  of  fully- 
programmable  memory,  the  Radio  Shack 
HTX-202  transceiver  has  three  additional  pri- 
ority-frequency memories.  To  get  into  these 
memories  you  push  the  4,B"  button  instead  of 
the  "CTP  button,  A  nice  feature  is  the  priority 
check  mode.  You  can  set  it  up  so  you  are 
operating  on  a  VFO  setting  for  a  particular 
simplex  or  repeater  channel  and  automatical- 
ly have  the  scanner  check  the  priority  frequen- 
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cy  memories  every  four  seconds.  You  can 
even  change  the  scan  time,  too. 

There  is  no  way  to  lock  a  particular  memory 
channel  out  of  the  scanning  program.  Same 
with  priority— once  there  is  a  frequency  mem- 
orized in  one  of  your  scan  slots,  the  only  way  to 
skip  over  it  is  to  completely  erase  it  from  the 
memorized  lineup.  But  tf  your  local  repeater 
outputs  its  PL,  you  can  customize  your  scan- 
ning by  turning  on  your  full  decode  function  so 
that  the  unit  stops  only  when  it  detects  the 
right  PL  outbound  tone. 

I  tried  the  power  saver  mode,  and  it  helps 
conserve  the  battery  if  you  are  monitoring  a 
frequency  that  has  little  activity.  You  can  set 
the  power-save  setting  to  tour  different  sam- 
ple rates  during  its  1/20  second  frequency 
activity  check. 

DTMF  Capabilities 

During  transmit,  the  16-key  pad  sends  out 
DTMF  tones.  The  A,  B,  C,  D  buttons  are  also 
active  for  control  operator  functions  on  certain 
repealers.  To  manually  send  out  the  dual 
tones,  push  the  PTT  button,  and  then  punch 
away  at  the  key  pad.  You  will  hear  the  encod- 
ed tones  come  out  of  the  speaker,  too. 


"In  the  pager  mode, 

your  unit  is  absolutely 

silent  until  someone 

dials  up  your  specific 

five-digit  code. 


tt 


There  are  five  DTMF  memory  positions  to 
store  up  to  15  digits.  This  is  handy  if  you  reg- 
ularly use  your  local  repeater  for  autopatch 
capabilities.  Position  1  might  be  the  autopatch 
turn-on  tones,  Position  2  might  then  send  out 
your  spouse's  phone  number,  position  3 
might  be  your  mother-in-law's  phone  number, 
position  4  your  Mom  and  Dad,  and  position  5 
remain  available  for  a  friend.  Remember, 
business  communications  are  forbidden  on 
the  2  meter  band,  so  you  would  not  store  any 
business  phone  numbers  or  ever  try  to  call  a 
business. 

A  nice  feature  is  the  "auto-repty"  which  is  a 
very  strange  name  for  a  very  common  func- 
tion: the  capability  to  begin  manually  sending 
tones,  and  to  release  the  PTT  button  and  keep 
punching  away  at  the  tones  while  the  transmit- 
ter stays  turned  on.  After  the  last  tone  is  en- 
tered, the  unit  stays  on  for  about  two  seconds 
and  then  drops  off  TX.  I  checked  to  see 
whether  or  not  this  added  feature  had  any 
bearing  on  the  one-second  TX  hang  time  en- 
countered when  PL  encode  was  turned  on. 
but  I  found  no  interaction. 

Touch-Tone  Pager 

This  transceiver  also  uses  the  DTMF  capa- 
bilities as  a  self-contained  pager.  You  can  en- 
ter up  to  five  digits  for  your  own  private  pager 
code.  In  the  pager  mode,  your  unit  is  absolute- 
ly silent  until  someone  dials  up  your  specific 
five-digit  code.  Your  unit  then  jumps  up  on 
receive  and  beeps.  You  can  even  set  this  unit 


to  automatically  transmit  the  dual-tone  digit 
"#,"  a  wild-card  universal  function,  to  let  the 
other  transceiver  know  it  has  successfully  trig- 
gered your  five-digit  DTMF  code. 

Using  any  2  meter  transceiver  as  a  pager  for 
individual  or  group  calling  requires  plenty  of 
fun  and  games  with  some  friends  to  fully  un- 
derstand the  advanced  features  that  more  and 
more  2  meter  sets  have  in  this  configuration. 
Run  your  sets  on  low  power  and  figure  out  all 
the  neat  things  you  can  do  to  signal  an  individ- 
ual, or  a  group  of  friends,  using  the  wild-card 
function,  and  getting  their  sets  to  transmit 
back  a  confirmation  tone.  You  won't  find  all 
the  details  on  how  to  actually  do  this  in  any- 
one's instruction  manual — I  have  read  them 
all,  and  it's  a  complex  set  of  keystrokes  until 
you  finally  get  the  hang  of  ft.  But  once  you  do. 
your  2  meter  set  from  Radio  Shack  will  easily 


join  in  on  a  system  that  is  already  set  up  using 
DTMF  paging  tones. 

Overall  Impressions 

While  this  is  not  an  over-complicated  radio 
for  beginners,  it  will  allow  the  new  Technician 
class  operator  to  grow  into  some  of  the  ad- 
vanced functions  found  behind  the  menu  set- 
ting. Trial  and  error,  plus  rereading  the  in- 
struction manual,  will  help. 

The  instruction  manual  is  short,  concise 
and  well-written,  and  contains  only  a  few  er- 
rors. (It  talks  about  reversing  an  offset,  re- 
ferring to  the  frequency  of  146.94,  with  the 
input  at  146.14,  Wrong.  It  should  have  read 
"146.34,"  as  listed  properly  a  few  pages  later 
in  the  duplex  separation  default  section.) 

"The  ARRL  staff  helped  us  prepare  this 
section  of  the  owner's  manual,  and  they  would 

Continued  on  page  44 


The  Quantum  Ham  Battery  m  may 
be  the  last  rechargeable  battery 
you  II  purchase.  Its  12  volt  2.1  amp 
hour  capacity  packs  up  to  six  times 
the  power  of  H-T  nicad  packs. 

A  simple  coiled  cord  connects 
Quantum's  power  to  your  H-T  If 
you  buy  another  H-T  just  get 
another  cord  —  without  the 
additional  cost  of  new  batteries 
and  chargers.  The  Ham  Battery 
will  power  all  sorts  of  12  volt  gear 
—  past,  present  and  future. 

You'll  always  know 
how  much  power 
remains.  The  battery's 


THEQU 


status  is  continuously  monitored 
by  a  unique  LE.D,  display  Its 
sealed  lead  cells  maintain  charge 
for  months  and  recharge  reliably 
to  100%  capacity  without  the 
"memory"  effect  of  nicad s. 

You'll  have  the  power  you  need 
when  you  need  it — for  emergencies, 
events,  field  day  camping,  boating, 
camcorders,  cellular  phones... 
even  two  at  once  with  dual  outputs. 
Discover  what  so  many  other 
hams  have  already 
discovered:  the  ultimate 
solution  for  long  lasting 
H-T  power. 


M  HAM  BATTERY 


TM 


Call  1-800-989-0505  for  ordering  (9  to  5  EST) 

Call  or  write  for  information  or  a  brochure  (516)  222-0611 


MADE  IN  USA  •  DEALERS  INVITED 


Quantum  Instruments  lnc,t  1075  Stewart  Ave.T  Garden  City,  NY  11530 
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Colombian  Expedition 


Adventure  in  the  Ancles. 

by  Milton  C.  Toby  KC4VLN 


Operating  mobile  anywhere  can 
be  tricky,  and  most  hams  are 
familiar  with  the  usual  technical  and 
logistical  problems  and  solutions. 
In  Colombia,  South  America,  mo- 
bile operation  presents  some  unique 
hazards  as  well:  police  roadblocks, 
guerilla  warfare,  and  having  your 
identity  and  intentions  suspect.  The 
deserted  gravel  road  turns  out  to  be 
deserted  because  one  of  Colombia's 
alphabet  soup  guerrilla  groups  is 
using  iL  The  antennas  sprouting 
from  the  roofs  of  your  two-car  cara- 
van arouse  suspicion  that  you  are 
1  *  narcotraficantes .  *  * 

There  are  also  unique  rewards  in 
operating  from  this  exotic  location. 
During  one  four-day  trip  we  were 
able  to  share  the  magic  of  amateur 
radio  with  students  at  two  rural 
schools  high  in  the  Andes  Moun- 
tains. At  another  time  we  chatted 
with  a  small  but  dedicated  group  of 
amateurs  in  the  United  States  who 
were  tracking  our  progress. 

Making  Quality  Contacts 

The  trip  to  Colombia  was  not  a 
DXpedition  in  the  classic  sense  of  background, 
the  word.  At  the  time,  everyone  in 
our  group-Phil  KI6SA/HK3,  Jim 
HK3AVR,  Roy  N7KLH/HK3,  and 
Milt  KC4VLN— was  living  in 
Colombia,  Also,  Colombia  is  not 
really  a  rare  DX  country,  and  we 
did  not  set  out  to  make  hundreds 
or  thousands  of  contacts.  Instead, 
we  wanted  to  have  a  few  quality 
QSOs,  longer  chats  that  would  give 
us  the  opportunity  to  share  with 
other  amateur  operators  a  little  bit 
of  Colombia,  The  country  has  much 
more  to  offer  than  drugs  and  vio- 
lence, and  our  trip  was  an  excuse 
to  tell  that  to  people  whose  per- 
ceptions of  the  country  might  have 
been  formed  solely  by  Miami  Vice 
reruns. 

We  also  wanted  to  shrink  the 
world  a  little  for  some  Colombian 
school  children,  giving  them  the 
chance  to  talk  with  kids  in  the  States. 
We  wanted  to  operate  from  the  ruins 
of  ArmeraT  then  climb  Nevado  del  Ruiz, 
the  volcano  thai  erupted  and  buried  the  town 
in  1985.  We  wanted  to  transmit  from  as 
near  the  summit  as  we  could  getT  and  we 
wanted  to  try  operating  with  a  kite-borne 
antenna  system  sometimes  used  by  the 
Colombian  Red  Cross, 


Murrillo 

Our  first  stop  was  in  Murrillot  a 
town  of  some  1 ,500  people  high  in 
the  rich  coffee  country  several 
hours*  drive  west  of  Bogota,  the 
capital  of  Colombia.  Mumllo's 
school,  the  Colegio  Francisco  Jose 
de  Caldas,  has  200  students  of  all 
ages,  and  they  all  seemed  to  be  wait- 
ing in  the  schoolyard  for  our  arrival. 
During  a  QSO  with  Len  WA2LLG 
the  day  before,  he  had  sugested  we 
try  to  contact  the  Longwood  Middle 
School  in  New  York,  where  there  is 
an  active  radio  club  operating  on  10 
meters  most  days* 

Len  handled  the  advance  work  for 
us  through  his  contacts  at  the  Long- 
wood  School,  and  the  students  there 
were  ready  with  questions  when  we 
established  contact.  The  first  ques- 
tion for  the  Colombian  kids,  pre- 
dictably, was  about  Juan  Valdez  and 
his  burro.  But  the  successful  ad 
campaign  to  promote  Colombian 
coffee  in  the  United  States  is  not 
Photo  A.  L  to  R. :  Phil  KI6SA/HK3,  Jim  HK3A  VRt  Roy  N7KLH/  ^n  in  Colombia;  they  did  not  know 
HK3t  and  Milt  KC4VLNt  with  Nevado  del  Ruiz  volcano  in  the    0f  Juan  Valdez.  Their  experience 

with  coffee  was  more  immediate, 
While  they  talked  to  the  States,  two 
groups  of  coffee -laden  burros  led  by 
the  real-life  counterparts  of  Juan 
Valdez  passed  the  schoolyard. 

With  several  different  people  act- 
ing as  translators,  the  kids  in  Murril- 
lo chatted  with  the  kids  in  New  York 
for  almost  an  hour.  They  exchanged 
information  about  their  schools,  ge- 
ography, and  respective  home- 
towns. For  a  while  the  Andes  and 
Long  Island  were  a  lot  closer  than  a 
map  might  suggest. 

In  the  afternoon  we  drove  farther 
up  into  the  mountains,  to  the  Escuela 
Rural  Mixto  ** Santa  Barbara"  at 
1 1,100  feet-  A  tiny  school  with  per- 
haps 30  students,  the  Escuela  "San- 
ta Barbara*1  was  closed  the  day  we 
were  there,  but  15  students  showed 
up  anyway  for  our  radio  demonstra- 
tion. With  a  dipole  in  the  schoolyard 
we  made  a  brief  contact  with  Spain, 
then  worked  Marty  HH5MV  in 
Haiti  for  more  than  a  half  hour.  Fluent  in 
Spanish  and  English,  Marty  was  a  perfect 
contact  for  the  few  kids  who  were  brave 
enough  to  talk.  Pedro  Valencia,  a  ruddy- 
faced  four-and-a-half-year-old,  was  the  least 
intimidated,  and  after  just  a  little  prodding, 
he  worked  Haiti  like  a  pro. 


Photo  B.  L.  to  R. :  Bishop  Jose  Luis  Serna.  a  new  amateur  radio 
operator;  a  student  at  the  Murrillo  school,  the  Colegio  Francisco 
Jose  de  Caldas;  and  PhiL  The  kids  at  Murrillo  chatted  with  the  kids 

at  Longwood  Middle  School  in  New  York  for  almost  an  hour. 


Overall,  we  did  pretty  well.  The  kite  pro- 
ject literally  never  got  off  the  ground,  but 
everything  else  worked  more  or  less  as 
planned.  We  negotiated  the  roadblocks  with 
no  problems,  avoided  the  guerrillas,  and 
were  able  to  make  a  number  of  the  kinds  of 
contacts  we  were  hoping  for. 
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High-Power  Version  DJ-F1TH 

Available  Now, 

5  watts  out  of  the  box. 


4H 


BH 


Model  DJ-F1T 


This  is  truly  the  best  2-Meter  HT  you'll  find  on  the 
market  It  is  the  smallest  one  with  all  the  latest  useful 
functions. 

The  tiny  DJ-F1T  is  a  powerful  communication  station 
with  wide  band  receiving  range  from  138-174  MHz. 
(AM  Mode:  1 18 — 136  MHz  after  simple  mod.) 

"THE  SURVIVOR"   This  "bulletproof*  HT  sets  a  new 
standard  for  durability.  The  aluminum  frame  and 
tough  Poly-Plastic  case  can  take  the  kind  of  abuse  that 
destroys  lesser  radios. 

The  innovative  Ni-Cd  battery  locks  to  the  back  of  the 
HT,  and  comes  with  drop-in  charging  stand.  The  full- 


size  speaker  produces  unbelievably  great  sound. 

The  unit  has  a  full-size  illuminated  keypad  for  easy 
operation  and  programming.  The  standard  features 
include  40  memory  channelst  DSQ  for  paging,  3- stage 
power,  various  scan  modes,  APO,  Auto  Dialer,  Reverse, 
Beeper  On/Off,  and  other  useful  functions. 

Check  out  the  affordable  technology  of  the  90's* 
Check  out  ALINCO. 


ALINCO 

ELECTRONICS  INC 


ALINCO  ELECTRONICS  INC. 

438  Amapola  Avenue,  Unit  130,  Torrance,  CA  90501 
Tel.  (310)  618-8616  Fax  (31th  618-8758 


Two  Year  Limited  Warranty. 

Specifications  and  features  are  subject  to  change  without  notice  or 


i  Ration. 
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Photo  C  Pedro  Valencia,  four  and  a  half  year-old  student  at  the  Es^ueia 
Rural  Mixta  '  'Santa  Barbara, ' '  talks  to  Marty  HH5MVin  Haiti. 


The  visits  to  the  two  schools  were  arranged 
for  us  by  Bishop  Jose  Luis  Scrna,  head  of  the 
Catholic  Church  in  Tolima  Department,  and 
a  brand  new  amateur  radio  operator.  We 
spent  two  nights  at  the  bishop's  house — a 
renovated  hospital  in  Libano  where,  during 
an  earlier  trip,  Phil  had  helped  the  Bishop  get 
his  modest  shack  operational. 

The  equator  bisects  Colombia  a  tittle  south 
of  Bogota,  but  the  country  is  not  always  the 
tropical  paradise  geography  might  suggest. 
Three  chains  of  the  Andes  Mountains  run 
through  Colombia,  and  the  weather  is  more  a 
factor  of  altitude  than  latitude.  Several  vol- 
canos  are  in  the  5,000  meter  (16,000-plus 
feet)  range  and  it  was  one  of  those  snow-cov- 
ered votcanos,  Nevado  del  Ruiz,  that  a  few 
years  ago  erupted  and  caused  one  of  the  worst 
disasters  in  Colombia's  history. 

Armero 

On  the  night  of  November  5 » 1 985,  after  most 
of  Armero's  50,000  residents  had  gone  to 
bed,  Ruiz  erupted,  It  was  not  a  major  erup- 
tion, but  the  hot  gases  melted  most  of  the 
volcano's  snow  cap,  and  a  swollen  river  of  mud 
and  rocks  roared  down  into  a  valley  on  the 
mountain's  eastern  slope.  Twenty  miles  away, 
at  the  foot  of  the  mountains,  the  valley  opened 
onto  Armero.  The  town  vanished  under  a  sea 
of  mud,  and  20,000  people  lost  their  lives. 

Today,  Armero  is  deserted.  The  second 
floors  of  a  few  wrecked  buildings  jut  out 
through  the  dried  gray  mud,  and  hundreds  of 
white  crosses  dot  the  landscape,  silent  re- 
minders of  the  people  who  died  there  almost 
six  years  ago. 

We  arrived  in  Armero  in  the  afternoon, 
with  the  temperature  and  humidity  both  in  the 
90s.  We  managed  to  make  a  few  contacts, 
mostly  on  10  meters,  before  fleeing  the  heat. 
A  few  of  the  people  we  spoke  with  had  some 
vague  recollection  of  the  disaster,  usually 
through  photographs  on  the  covers  of  news 
magazines,  but  no  one  realized  the  extent  of 
the  damage  or  the  number  of  lives  lost. 

Nevado  de  Ruiz 

We  left  for  Ruiz  early  the  next  morning. 
and  our  first  glimpse  of  the  volcano  was  one 
of  spectacular  beauty.  Climbing  into  the 
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mountains,  we 
rounded  a  sharp 
bend  in  the  road, 
and  in  front  of 
our  cars  was 
Ruiz,  Its  snow- 
covered  peak 
was  bathed  in 
warm  morning 
light,  a  glowing 
jewel  among 
the  shadows.  As 
wc  climbed 
higher  and  got 
closer  to  Ruizt 
we  crossed  the 
valley  where  six 
years  earlier  a 
churning  wall  of 
water  had  de- 
stroyed every- 


thing in  its  path.  Some  vegetation  was  start- 
ing to  grow  again,  but  for  all  practical 
purposes  the  valley  was  dead,  just  like 
Armero, 

Ruiz  lies  in  a  national  park  that  for  several 
months  had  been  closed  to  the  public  because 
of  fear  of  another  eruption.  As  we  ap- 
proached the  park,  we  could  see  clouds  of 
smoke  and  steam  rising  from  Ruiz'  crater, 
and  we  wondered  how  close  we  would  get. 
We  planned  to  operate  from  as  near  the  top  as 
we  could,  which  meant  driving  in  as  far  as 
possible,  (hen  proceeding  on  foot.  But  first 
we  had  to  get  into  the  park. 

Colombia's  bureaucracy  is  average  by  Lat- 
in American  standards,  but  maddeningly  in- 
efficient when  seen  through  the  eyes  of  a 
group  of  gringos.  We  had  started  the  paper- 
work needed  to  get  park  permits  weeks  in 
advance,  and  we  had  been  assured  that  every- 
thing was  in  order,  but  when  we  arrived  at  the , 
lone  park  gate,  the  guards  had  absolutely  no 
idea  who  we  were, 

A  radio  call  to  the  park  authority  of- 
fices in  Manizales,  a  day's  drive  away, 
yielded  tittle.  But  there  was  one  peson 
who  thought  he  remembered  hearing 
something  about  someone  who  wanted 
to  take  some  radios  into  the  park.  It  was 
not  much  to  go  on,  but  it  was  enough  for 
the  guards.  The  responsibility  for  our 
visit  was  not  theirs  anymore,  and  they 
sent  us  on  with  their  blessings. 

We  were  still  in  two  vehicles,  a  Mit- 
subishi Montero  four  wheel  drive  that 
was  well-suited  to  the  ever-worsening 
road,  and  a  tiny  Chevrolet  Sprint  that 
was  bottoming  out  on  every  rut  and 
struggling  in  the  thin  air.  We  aban- 
doned the  Sprint  at  14.200  feet,  piled  as 
much  radio  gear  as  possible  into  the 
Montero,  and  pressed  on  to  15,400  feel 
and  the  end  of  the  road. 

We  continued  operating  on  the  ride 
up  the  mountain,  making  contact  with 
several  hams  who  had  been  following 
our  trip  since  the  start.  Thin  air  and 
occasional  bouts  of  car  sickness  re- 
duced our  efficiency,  and  when  we 
started  mixing  up  our  own  callsigns 
during  the  QSOs,  a  couple  of  people 


asked  if  we  had  supplementary  oxygen.  In 
retrospect,  that  might  not  have  been  a  bad 
idea. 

We  established  a  base  camp  of  sorts  at  the 
remains  of  a  lodge  at  15,500  feet  that  had 
been  destroyed  by  the  1985  eruption.  Then 
three  of  us  decided  to  climb  higher  while  Phil 
tried  to  get  our  portable  rig,  an  HR-2510,  up 
and  running,  Roy  and  I  stopped  at  16,000 
feet,  while  Jim  made  it  to  the  edge  of  a  glacier 
at  around  16,500  feet.  The  summit  of  Ruiz 
was  in  sight ,  but  out  of  reach  at  nearly  1 7, 1 80 
feet.  We  turned  back  when  a  small  eruption 
showered  us  with  fine  ash  and  sulfur  fumes. 

We  never  were  able  to  get  the  HR-2510 
working.  With  clouds  rolling  in  and  the  tem- 
perature dropping  below  freezing,  we  aban- 
doned the  ruined  lodge  and  started  back  to  the 
cars,  Wc  reestablished  contact  with  the  States 
again  from  the  car's  radios,  and  although  the 
HR-2510  failure  was  a  disappointment,  wc 
were  able  to  make  several  contacts  from  near* 
ly  three  miles  high  on  the  volcano's  slopes. 

We  could  have  tried  flying  our  kite  antenna 
from  Ruiz— there  certainly  was  enough 
wind — but  the  bad  weather  and  thin  air  damp- 
ened our  enthusiasm.  The  next  day,  during 
the  drive  back  to  Bogota,  we  tried  to  get  the 
kite  in  the  air.  The  experiment  turned  into  a 
kite  fiasco,  with  the  kite  repeatedly  crashing 
to  the  ground  after  a  few  seconds  of  flight- 
It  is  a  safe  bet  that  few  of  the  Colombian 
school  children  we  visited  ever  will  have  the 
chance  to  visit  the  New  York  kids  thev  talked 
to.  and  most  of  the  amateurs  from  the  States 
who  tracked  our  progress  up  the  volcano  will 
probably  never  visit  Colombia.  But  because 
of  the  magic  of  amateur  radio,  they  won't 
have  to.  In  a  very  real  sense,  they  have 
already  made  those  trips 


Milton  C.   Toby  KC4VLNt  712  Lebanon 
Avenue.  Campbellsvilie  KY 42718, 


Photo  D>  Jim  HK3A  VR  demonstrates  amateur  radio 
to  the  students  at  the  Murrillo  School. 


THE  JAPAN  RADIO  CO. 


THE  NEXT  GENERATION  IN 
HIGH-PERFORMANCE  HF  RECEIVERS 


Once  again  JRC  breaks  new  ground  in 
shortwave  receiver  design.  The  new 
NRD-535  has  all  the  features  SWLs 
and  amateurs  have  been  waiting  for 
General  coverage  from  0,1  to  30  MHz 
in  AM,  USB,  LSB,  CW,  RTTY,  FAX  and 
Narrow  FM  modes.  Advanced  ECSS 
operation  for  phase- lock  AM  reception. 
Variable  bandwidth  control  (BWC). 
Tuning  accuracy  to  1  Hz  possible  with 
direct  digital  synthesis,  200  memory 
channels  with  scan  and  sweep  oper- 
ation. Triple  Superheterodyne  receiving 


system.  Superb  sensitivity,  selectivity 
and  image  rejection.  Dual-width"  noise 
blanker  eliminates  impulse  noise. 
Squelch,  RF  Gain,  Attenuator,  AGC 
and  Tone  controts.  Optional  RTTY 
demodulator  available.  24  hour  clock/ 
timer.  Easy  to  read  vacuum  fluorescent 
display  with  digital  S-meter,  AC  and  DC 
operation.  Plus  the  most  comprehen- 
sive computer  interface  found  on  any 
radio  to  date.  Call  or  write  today  for  a 
full  color  brochure,  price  list  and  dealer 
information. 


JRC  daPan Red**  CoJUd. 


MAIN  OFFICE:  Akasaka  Twin  Tower  (Main),  Akasaka  2-chome.  Minato-ku,  Tokyo  107,  JAPAN 

Tel. :  (03)  584-8836    Telex:  242-5420  JRCTOK  J 

IN  U.S.A.:  430  Park  Avenue  (2nd  Floor),  New  York,  NY  10022 
Tel.:  (212)  355-1180     FAX:  (212)  319-5227     Telex:  961114  JAPAN  RADIO  NYK 


Number  1 1  on  your  Feedback  card 


PVC  Cubical  Quad  for  10  Meters 

Build  this  $30  plumber's  special! 


by  Wayne  Mishler  KG5BI 


The  station  calling  "CQ"  at 
28,375  MHz  from  Yugoslavia 
was  out  in  the  open  and  coming  in 
S-5.  I  keyed  the  mike  and  called 
him.  There  was  a  momem  of  si- 
lence. Then,  in  broken  English,  he 
said,  t4Q  R  Zed.  Station  calling. 
You  are  very  weak.  Please  try 
again/1 

I  complied,  No  response. 

Then  I  heard  another  local  ham 
call  him,  and  the  YU  came  back  to 
that  guy  with  a  5-9  report. 

For  a  moment,  I  sat  staring  at  my 
transmitter,  wondering  what  was 
wrong.  Then  I  heard  my  competi- 
tion say  that  he  was  using  a  direc- 
tional antenna.  Mine  was  adipole.  I 
felt  an  antenna  project  coming  on. 

In  the  past,  ]  had  experimented 
with  quad  antennas  for  2  meters,  I 
still  had  the  data  for  those  antennas, 
which  had  produced  considerable 
gain  with  good  front-to-back  ratio 
and  workable  standing  wave  ratio 
(SWR)  at  the  feedpoint.  So  I  put 
pencil  to  paper  and  came  up  with  the 
dimensions  for  a  monobander  for 
28  MHz. 

Much  of  the  data  came  from  the 
ARRL  Antenna  Book ,  1 4th  edition, 
and  the  book  All  About  Cubical 
Quad  Antennas,  coauthored  by 
William  Orr  W6SAI  and  Stuart 
Cowan  W2LX. 

Construction 

For  several  reasons,  I  decided  to 
use  Schedule  40  PVC  and  wood 
dowels  in  constructing  the  antenna. 
These  materials  are  readily  avail- 
able at  hardware  stores.  They  are 
transparent  to  RF,  easy  to  work 
with,  and  resistant  to  weathering.  (I 
gave  the  dowels  that  would  be  ex- 
posed to  weather  three  coats  of  an 
oil-based  enamel.)  And  the  price 
was  right.  All  of  the  materials,  in- 
cluding antenna  wire  for  the  ele- 
ments, cost  about  $30. 

I  made  the  boom  and  mast  from  a 
single  10- foot  length  of  I -inch  PVC 
cut  into  three  pieces  (see  Photo  A 
and  Figure  I):  I -foot,  3-feet,  and 
6-feet  long.  To  make  the  boom,  I 


Photo  A.  The  flexible  PVC  cubical  quad  has  withstood  thunder- 
storms and  60  mph  winds. 


Figure  1.  Layout  and  dimensions  of  the  cubical  quad. 


cut  die  3-foot  piece  in  half.  Using 
PVC  cement,  I  glued  the  resulting 
two  18-inch  pieces  into  opposite 
ends  of  a  1-inch  PVC  four-way 
cross  fitting. 

I  made  the  mast  by  gluing  the 
1-foot  and  6- foot  pieces  into  the  re- 
maining ends  of  the  cross  fitting. 
The  purpose  of  the  1-foot  length  of 
PVC  at  the  top  of  the  mast  is  to 
provide  support  for  the  boom.  Ny- 
lon string  connected  from  the  top  of 
that  piece  to  the  spreaders  helps 
keep  the  boom  from  bending  down- 
ward. 

To  keep  the  bottom  of  the  PVC 
mast  from  collapsing  when  clamped 
into  a  rotor,  and  to  provide  vertical 
rigidity  for  the  mast,  I  inserted  1- 
inch  dowels  all  the  way  through  the 
mast,  cross  fitting,  and  top  support 
piece. 

At  first,  the  dowels  were  slightly 
too  big  to  go  into  the  PVC.  A  power 
sander  solved  this  problem. 

Next,  I  drilled  a  hole  in  the  center 
of  the  top  of  a  1-inch  PVC  cap  fit- 
ting and  installed  a  3/16*  x  2-1/2" 
eyebolt  to  serve  as  a  tie-point  for  the 
nylon  string  that  would  support  the 
ends  of  the  boom.  1  then  glued  this 
cap  onto  the  1-foot  support  piece  at 
the  top  of  the  mast. 

Spreader  Supports 

PVC  fittings  hold  the  spreader 
arms  (see  Photo  B),  Both  spreader 
supports  are  made  the  same  way. 
Begin  with  a  1-inch  PVC  coupler 
fitting.  Using  PVC  cement,  glue  a 
reduction  adapter  for  1  /2-inch  PVC 
pipe  into  the  coupler.  Then  glue  a 
short  (1-1/2-inch)  length  of  pipe  in- 
to the  adapter.  Glue  a  cross  fitting 
onto  the  exposed  end  of  this  pipe. 
Next,  glue  another  short  length  of 
pipe  into  the  opposite  end  of  the 
cross  fitting.  Finally,  glue  the  base 
of  a  lT"  fitting  onto  the  exposed 
end  of  this  pipe  and  immediately 
rotate  the  "T"  fitting  until  it  is  at 
right  angles  with  the  cross  fitting 
when  viewed  from  the  end.  With 
this  last  step,  you'll  have  to  work 
fast,  because  the  glue  sets  up  quick- 
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HF  Equipment 
IC-781  Xcvr/ps/tuner/scope 


Regular  SALE 
Speciai$&m.W  5099 


1C-765  Xcvr/ps/keyer/tuner $2800.00  2399 


IC-751A  9-band  xcvr/1-30  MHz  rx...  $1440.00 

PS-35  Internal  power  supply 228.00 

FL-63A  250  Hz  CW  filter  (1st  IF) 59.00 

FL-52A  500  Hz  CW  filter  (2nd  IF) 115.00 

FL-53A  250  Hz  CW  filter  (2nd  IF) 115.00 

FL-70  2.8  kHz  wide  SSB  filter 59.00 

IC-735  HFxcvr/SWfcvr/mic 1064,00 

PS-55  External  power  supply 228.00 

AM 50  Automatic  antenna  tuner 446.67 

FL-32A  500  Hz  CW  filter 69,00 

EX-243  Electronic  heyer  unit  ...„. 64,50 

UT-30  Tone  encoder. „ 18.50 

■ 
•  i 


1219 

20995 


S9*5 

209s 
399* 


IC-725  HFxcvr/SWrcvr/mic... -..$893.00  759* 

AM-3  Automatic  antenna  tuner. 488,33  449** 

IC-72B  lO-bandxcvrw/em...... „„  1283.00  1089 

HF  Accessories:  Regular  SALE 

IC-2KL  HF  solid  state  amp  w/ps $2079,00  1719 

IC-4KL  HF  1  kw  acnp  w/ps «  Special..  7275,00  5799 

EX-627  Automatic  antenna  selector,....  314.67  2W5 

PS-15  20A  external  poww  supply 183.00  169* 

PS-30  Systems  p/s  w/cord,  6  pin  plug  363.00  329« 

SP-3  External  speaker... « 65.00 

SP*7  Small  external  speaker »*„  51,99 

CR-G4  High  stab.  ref.  rial;  751  A,  etc  .....  79.00 

SM-B  Desk  microphone 47.93 

SM-B  Desk  mic;  two  cables,  scan 89.00 

AT-500  500w  9  band  auto  ant  tuner 589.00  539* 

AH-2  8-band  tuner  w/mount&  whip 780.00  689s 

Accessories  for  IC-T81/765/7ES/T28/T25  *  CALL 


?COM 


•  Large  Stocks 
+  Fast  Service 

•  Top  Trades 


VHF/UHF  Base  Transceivers  Regular  SALE 
IC-275A  25w  2m  w/ps  •  Ctoseeut.....  $1299.00  1129 
IC-275H  100W  2m  FM/SS8/CW 1455.00  1219 

l(M75A  25w  440MHz  w/ps  •  Ctoseout  1399  00  1199 
IC-475H  lOOw  440  FM/SSB/CW 1665,00  1399 


IC-575A  25w6/10mxcvr/ps 


1455.00  1199 


IC-575H  25w  lOOw  6/10m  xcvr 1564.00  1329 

IH275A  lOw  1.2GHz  FM/SS8/CW 1923.00  1619 


VHF/UHF  FM  Transceivers        Regular 

IC-229A  25w  2m  FM/TTP  mic ,$392  00 

IC-229H  50w  2m  FM/TTP  mic 425.00 

IC-3M  25w  220  MHz  FM  xcvr.,. ..409.00 

IC-448A  25*440  FM/TTP  •  Ctoseout ....  599,00 

IC-449A  35w  440FM  xevr/TTP 473.00 

IG-12DT  lOw  1.2GHz  FM/SSB/CW 831.00 

Dual  band  FM  Transceivers       Regular 
[C-2410A  25w  2m/440  FM/TTP  mic ......  $889,00 

IC-2410H  45w2m/35w440  FM/TTP  mic  932.00 

1C-322M  25w  2m/44Q  FM/TTP  mic 685,00 

IE-3220H  45w  2m/  35w  440  FM/TTP  mic  727.00 

IC-2500A  35w  440/10w  1.2GHz  FM 1039.00 

Multi-band  FM  Transceiver        Regular 
IC-9D1  50w  2m/35w  440MHz  FM  xcvr  $1039.00 


UX-R91A  Broad  band  receiver  unit 405 

UX-19A  lOw  10m  unit... 311 

UX-59A  lOw  6m  unit 363 

UX-S92A  2m  SSB/CW  module 623 

UX-39A  25w  220MHz  unit 363 

UX-129A  lOw  L2GHz  unit ....571 

UX-49A  440MHz  module  for  IC-900 363 

IC-970A  25w  2m/430MHz  xcvr/ps 2409 

tC  970H  45w  2m/430  MHz  transceiver .  2567 
UX-R9B  50-905  MHz  receive  unit 405 


00 
00 
00 
00 
00 
00 
00 

00 
00 
00 


UX-97  1.2GHz  band  unit 


.............. 


SAl£ 
329* 

359* 

349* 

379* 

39S*5 
719M 
SALE 
749** 
7899i 
579^ 
609* 
869* 
SALE 
869* 
359* 
279* 
329* 
549* 
329* 
509* 

319* 

2029 
2159 

349* 
869* 


VHF/UHF  Mobile  Antenna 
AH- 32  2m/440  Dual  Band  mobile  ant. 

Larsen  PO-K  Roof  mount 

Larsen  PO-MM  Magnetic  mount .... 

VHF/UHF  Repeaters 

RP-1520  2m  25w  repeater 

RP-2210  220MHz  25w  repeater 
RP-4020  440MH2  25w  repeater. . 
RP^402Q/50W  440MHz  50w  repeater 
RP-I220  1.2GHz  lOw  repeater 


....... 


1039.00 

Regular  SALE 
$39.00 

■  d.H  +  t    LVivU 

......  28.75 

Regular  SALE 

$2319.00  1949 
1715.00  1449 
2392.00  2009 
2599,00  2189 

..2703.00  2269 


Handhelds  Regular  SALE 

IC-2AT  1.5w2mHT/nP $247.00  209* 

IC  OZAT/High  Power  2m 333.00  2B9* 

IC-D3AT  2  5w  220  HT/TTP    .319.00  2B9* 

IC-2SA  2m  HT .345,00  289* 

IC-2SAT  2m/TTP 372.00  319* 

IC-2SRA  2m/25-905MHz  rx  600,00  509" 
IC-24AT  2m/440MHz/TTP...  492,00  419* 

IC-3SAT  220MHz  HT/TTP 35L00  299* 

IMSAT  440MHz  HT/TTP 351,00  299* 

[D-4SRA  44GMH2/25-905fX&Gfl.OO  509* 

IC-26AI  2m  HT/TTP 372.00  319* 

IC-4EAT  440MHz/TTP 372.00  319* 

IC-12BAT  1.2GHZ/TTP 381.00  329° 

IC-W2A  2m/440  HT 627.00  529* 

Aircraft  band  handhelds  RegularSMJE. 

A-2  5W  PEP  synth  aircraft  HT 525,00  479B5 

A-20  aircraft  HTWVOR  •  Closeout^  625.00  499^ 
A-21  Naviccm  Plus  Aircraft  KT .„  660,00  599* 

For  info/prices  on  HT  accessories  •  CALL 


Shortwave  Receivers  Regular  SALE 

R-1  100kHz-1.3GHzAM/FMhandtieId.S624.M  539* 

R-71A  100kHz-30MHzrcvr ,1019.00  869* 

RC-11  Infrared  remote  controller 70.99 

FL-32A  500  Hz  CW  filter 69.00 

FL-63A  250  Hz  CW  filter  (1st  IF) 59.00 

FW4A  SSB  filter  (2nd  IF). 178.00  169*5 

EX-257  FM  unit. ..49.00 

EX-310  Voice  synthesizer 59.00 

CR-64  High  stablity  oscillator xtal 79,00 

R-72  30kHz-30MHz  SW  receiver.. 972.00  829* 

Accessories  for 

R-1/R-72/R-1Q0/H-9OIJD 

CALL 


R-1 00  100kHz-l,856GHzAM/FM,12v{ic  707,00  599* 

R-7000  25MHz-2GHz  receiver 1221.00  1029 

RC-12  Infrared  remote  controller  > 70.99 

EX-310  Voice  synthesizer . 59.00 

TV-R7000ATVunit 139.00  134* 

SP-3  External  speaker 65.00 

CK-70  (EX-299)  12V  DC  option 12.99 

MB-1 2  Mobile  mount . 25.99 

R-9000  IQ0kHz-2GHz  all  mode  rec,„  $5677,00  4699 

All  Prices  are  subject  to  change  without  notice. 


!@  Over  35  Years  in  Amateur  Radio 

HOURS  •Mon-Fri  9-5:30;  Sat  9-3 

Orders  /  Trades  •  Call  Toll  Free 


Order  Toll  Free:  1-800-558-0411         FAX:  (414)  358-3337 

AMATEUR  ELECTRONIC  SUPPLY 

5710  W.  Good  Hope  Road;  Milwaukee,  Wl  53223  •  Phone  (414)  358-0333 


AES    BRANCH  STORES 


._.«*      nnAM/>uPTr»nFP  Associate  Store 


MC3      Dn«rn-Tl  O  I  vnt^    CHICAGO,  Illinois  60630 

WICKLIFFE,  Ohio 44092    ORLANDO,  Fla.  32B03    CLEARWATER,  Fla.  34625    LAS  VEGAS.  Nev.  89106  ERICKSON  COMMUNICATIONS 

28940  Euclid  Avenue       621  Commonwealth  Ave.  I B9B  Drew  Street  1072  N.  Rancho  Drive  5456  N.  Milwaukee  Avenue 

Phone  (216)  585-738B        Phone  (407)  894-3238         Phone  (813)461-4267  Phone  (702)647-3114  Phone  (312)  631-5181 

1-800-321-3594     1-800-327-1917      No  Toll  Free  Line       1-800-634-6227  1-800-621-5802 


Photo  B.  The  spreader  arms,  which  are  half 
PVCpipe  and  half  wood  dowels,  fit  into  PVC 
fittings.  The  fittings  are  linked  together  with 
short  lengths  of  1/2-inch  PVCpipe  and  glued 
with  PVC  cement.  A  *  T1  'fitting  is  connected 
to  a  cross  fitting  which  is  connected  to  a 
J -inch  coupler  fitting  by  way  of  a  I /2-inch 
adapter.  The  coupler  fitting  slips  over  the  end 
of  the  boom,  and  is  held  in  place  with  an  eye 
bolt. 


Photo  C.  The  tips  of  the  spreader  arms  are 
made  of  1/2-inch  PVC  pipe,  capped  and 
drilled  to  accept  the  wire  elements.  The  nylon 
string  keeps  the  wire  from  slipping* 

ly.  Repeat  the  process  10  make  the  other  sup- 
port, 

Adding  Spreaders 

To  simplify  construction,  I  made  both  ele- 
ments the  same  size  and  lowered  the  frequen- 
cy of  the  reflector  with  a  tuning  stub. 

Begin  by  cutting  eight  3-foot  long  pieces  of 
l/2*inch  Schedule  40  PVC  pipe.  Insert  and 
glue  these  into  the  fittings  of  the  two  spreader 
support  assemblies,  so  they  form  an  %iX" 
when  viewed  from  the  end. 

Select  eight  4-feet  long,  5/8-inch  hard- 
wood dowels,  and  paint  them  with  a  quality 
oil-base  enamel.  Give  each  dowel  three 
coats,  allowing  each  coat  to  dry  at  least 
overnight, 

When  the  last  coat  of  paint  has  dried,  insert 
a  dowel  into  one  of  the  PVC  spreaders  until 
the  total  length,  from  the  tip  of  the  dowel  to 
the  center  of  the  spreader  support  assembly 
(axis  of  the  boom),  measures  exacUy  6'3". 
Anchor  the  dowel  to  the  PVC  by  drilling  a 


1/16-inch  hole  through  the  PVC  into  the 
wood,  and  screwing  into  this  hole  a  #6  1/2- 
inch  sheet  metal  screw.  Repeat  this  process 
for  the  remaining  seven  spreaders. 

To  make  tips  for  the  spreaders,  which  hold 
the  wire  elements  in  place,  cut  eight  pieces  of 
1 /2-inch  Schedule  40  PVC,  each  three  inches 
long.  Glue  1/2-inch  PVC  caps  over  one  end 
of  each  piece.  Next,  using  a  1/8-inch  drill  bit, 
drill  at  right  angles  through  each  pipe  at  the 
base  of  the  cap. 

Assembling  the  Elements 

To  assemble  the  reflector  element,  lay  one 
of  the  completed  spreader  assemblies  flat  and 
place  the  tips  on  the  ends  of  the  dowels. 
Thread  antenna  wire  through  the  holes  in  the 


Photo  D.  Thefeedline  support  is  attached  to 
the  antenna  mast  by  a  1-inch  '  T'  'fitting.  The 

top  of  the  fitting  has  been  hacksawed away  to 
fit  against  the  mast.  Hose  clamps  hold  the 
fitting  in  place.  A  reducing  adapter  glued  into 
the  base  of  the  fitting  accepts  the  1/2-inch 
support  pipe.  The  feedtine  enters  the  pipe 
through  a  hole  in  the  bottom  and  screws  to  the 
SO-239  chassis  connector  at  the  other  end  of 
the  pipe*  The  dowel  at  right  is  the  end  of  the 
tuning  stub,  tied  to  the  mast 


Photo  £",  A  coffee  can  houses  the  matching 
capacitor.  On  e  side  of  the  capacitor  is  electri- 
cally connected  to  the  can;  the  other  side  to 
the  driven  element  by  an  insulated  wire 
through  a  grommeted  hole  in  the  can.  A  bare 
solid  wire  bolted  to  the  top  of  the  can  is 
soldered  to  the  center  contact  of  an  SO-239 
chassis  connector  (out  ofview).  Aplastic  lid 
that  came  with  the  can  normally  covers  the 
opening,  sealing  out  weather  and  insects. 


tips.  Each  loop  has  a  circumference  of  about 
36  feet,  so  plan  accordingly.  After  you  have 
threaded  the  wire  through  all  four  tips,  bring 
the  wire  together  in  the  center  of  the  bottom 
side  of  the  loop,  pull  it  snug,  make  sure  that 
the  spreaders  are  straight,  and  connect  the 
two  ends  with  an  egg  insulator.  The  ends  of 
the  reflector  loop  must  be  insulated  from  each 
other.  Finally,  wrap  nylon  string  around  the 


Photo  F.  The  coffee  canfeedpoint  is  support- 
ed by  a  1/2-inch  PVC  pipe  through  which 
passes  the  50  ohm  coax  feedtine.  Note  how 
the  SO-239  chassis  connector  is  rigged.  One 
end  of  the  driven  loop  is  soldered  to  the  left 
corner  ofthe  connector  base.  The  other  end  of 
the  loop  is  supported  by,  but  insulated  from  t 
the  opposite  corner  ofthe  connector  base.  A 
wire  bolted  to  the  can  is  soldered  to  the  center 
contact  ofthe  connector*  The  holes  in  the  can 
have  been  sealed  with  silicon  sealer,  and  the 
outside  painted  to  prevent  rust. 


Photo  G.  The  tuning  stub  is  soldered  across 
the  insulator  in  the  reflector  loop.  The  wires 
ofthe  stub  are  held  6  inches  apart  by  wood 
dowels  with  holes  drilled  in  the  ends.  The 
wires  are  tied  to  the  stubs  to  keep  them  from 
slipping.  Note  the  shorting  bar,  which  is  a 
length  of  solid  wire  with  copper  alligator 
clips  soldered  to  the  ends.  After  being  adjust- 
ed, the  bar  is  soldered  to  the  stub  wires.  The 
string  tied  to  the  insulator  keeps  the  bottom  of 
the  reflector  loop  from  sagging. 
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Amateur  Software 

and  Hardware  for 

the  Commodore  User 


HRT-1 


AR T- 1 :  A  com  p rete  I  nterf ace  system  for  ae nd 
ar>d  receive  on  CWP  RTTY  (Baudot  &  ASCII)  and 
AMTOR.  for  use  with  the  Commodc-re  84/128 
computer  Operating  program  ondi&k  incfuded. 

$199.00 


AIR-1 :  A  complete  interlace  system  tor  sand 
and  receive  on  CW,  RTTY  (Baudoi  &  ASC 1 1)  and 
AMTQFL  for  use  with  Commodore  VIC-20 
Operating  program  in  ROM 

599,95 


SWL:  A  receive  only  cartridge  for  CW,  RTTY 
(Baudot  &  ASCN)  for  use  with  Commodore  64/ 
t28.  Operating  program  in  ROM. 

$69.95 


AIRDISK:  ahajfm  lypeo^ 
elating  program  for  use  with 
your  interface  hardware  Both 
VTO20  and  C64/128  programs 
on  one  disk  $39,95 

AIR-ROM:  Cartridge  version 
of  AIROISK  lorC64/128  only. 

$59.95 

MORSE 
COACH 


MORSE  COACH:  A  complete  leaching 
and  testing  program  for  learning  the  Morse 
code  in  a  can  ridge. 

ForCfi*  or  C128  $49.95 

VEC  SPECIAL  $39*95 


G  and  G     ELECTRONICS 

DF  MARYLAND 


8524  DAKOTA  DRIVE,   GAITHERSBURG,  MD    20877 

(301)  258-7373 


VISA 


Brainstorm  Engineering 

294£  1/2    HONOLULU  AVE.  LA  CRESCENTA.  CA  Si 21 4 

PHONE  {818)  249-4383      FAX  (818)  248-0840 

MULTI-MODE    SR4 

SIMPLEX  REPEATER 


-*#gfty 


POWER 

ON 


5J* 


MULTI-MODE 


FTT     OTHr'     ItlR 
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tips  of  the  spreaders  and  the  wire,  to  keep  the 
wine  from  slipping  (see  Photo  C), 

The  completed  element  will  seem  floppy, 
Don't  be  concerned.  Mine  held  its  shape 
nicely  after  1  raised  the  antenna  to  a  vertical 
position. 

The  process  for  making  the  driven  element 
is  identical,  except  for  the  insulator.  Instead 
of  installing  an  egg  insulator  at  the  bottom  of 
the  loop,  temporarily  connect  the  ends  of  the 
wire  together.  You  will  add  a  feeder  assem- 
bly at  this  point  after  erecting  the  antenna. 

Final  Assembly  and  Installation 

Suggestion:  Get  a  buddy  to  help  you  with 
this  step.  I  didn't,  and  ended  up  doing  a  dance 
and  balancing  act  that  would  have  made  an 
acrobat  proud. 

First,  make  sure  that  there  are  no  power 
lines  within  reach!  Place  the  elements  on  the 
boom.  Adjust  them  untii  they  are  square  with 
die  mast,  with  the  bottoms  of  the  loops  posi- 
tioned so  they  will  be  toward  the  ground 
when  the  antenna  is  raised. 

Fasten  the  elements  to  the  boom  with  3/16" 
x  2-1/2"  eye  bolts  instead  of  glue  (you  may 
need  to  disassemble  the  elements  later).  Drill 
holes  for  the  bolts  through  the  coupler  fittings 
and  the  boom .  1  nstall  the  bolts  with  the  eyes  at 
the  top.  They  will  serve  as  tie-points  for  the 
nylon  string  boom  supports. 

Rig  two  nylon  strings  from  these  eye  bolts 
to  the  one  in  the  top  of  the  mast.  Two  small 
turnbuckles  installed  in  the  center  of  each 
string  will  make  it  easier  to  adjust  the  tension. 

Prepare  to  mount  the  antenna  in  the  rotor. 
Yes,  you  will  need  to  rotate  this  antenna;  it  is 
very  directional.  1  used  a  Radio  Shack  televi- 
sion rotor  mounted  on  a  section  of  steel  tele- 
vision mast,  because  this  is  what  I  happened 
to  have  in  the  junk  box. 

Make  sure  the  rotor  is  low  enough  for  you 
to  reach  the  bottoms  of  the  element  loops 
after  the  antenna  is  erected.  Then,  preferably 
with  the  help  of  a  friend,  hoist  the  antenna  and 
clamp  the  base  of  the  mast  into  the  top  of  the 
rotor.  Make  sure  everything  is  straight,  and 
that  the  antenna  is  correctly  oriented  with  the 
direction  of  the  rotor  at  the  time  of  installa- 
tion. Tighten  snugly. 

Feeder  Assembly 

In  order  to  achieve  a  workable  SWR,  you 

will  need  to  feed  the  driven  element  through  a 
capacitor.  This  is  easy  to  do,  using  an  air 
variable  capacitor,  a  coffee  can,  and  an  SO- 
239  chassis  connector. 

First,  make  a  support  to  attach  the  feeder 
assembly  to  the  antenna  mast.  Start  by  cutting 
the  top  off  a  1-inch  PVC  "T"  fining.  Glue  a 
l/2-tnch  adapter  into  the  base  (uncut)  end. 
Place  the  altered  fitting  on  the  mast,  with  the 
adapter  pointing  at  the  center  of  the  bottom  of 
the  driven  element  loop,  and  fasten  in  place 
with  hose  clamps  (see  Photo  D). 

Cut  a  piece  of  1  /2-inch  PVC  pipe  about  30 
inches  long,  and  glue  one  end  into  the  fitting. 
Loosen  die  clamps  and  slide  the  fitting  up  or 
down  so  that  the  pipe  touches  the  bottom  of 
the  loop  at  the  center.  Cut  the  pipe  I  inch 
short  of  where  it  touches  the  wire,  and  glue  a 
1/2-inch  PVC  coupler  fitting  over  the  cut 


end.  Bore  a  3/8-inch  hole  in  the  bottom  of  the 
pipe  at  the  point  where  it  enters  the  **T" 

fitting  near  the  mast,  to  accommodate  coax. 

Next  install  an  SO-239  chassis  connector in 
the  loop  where  the  two  ends  of  the  wire  come 
together.  Cut  both  wires  where  they  meet. 
Insert  one  of  the  wires  through  one  of  the 
holes  in  the  base  of  the  chassis  connector  (the 
ground  part),  and  secure  by  twisting  die  wire 
around  itself.  Solder  this  connection.  Con- 
nect an  egg  insulator  to  the  opposite  corner  of 
the  connector ,  then  fasten  the  other  end  of  the 
loop  to  this  insulator.  Thus,  one  end  of  the 
loop  connects  directly  to  the  base  of  the  chas- 
sis connector,  the  other  to  the  insulator.  The 
ends  of  the  loop  must  be  insulated  from  each 
other. 

Cut  a  piece  of  50  ohm  coax  4  feet  long  and 
install  an  PL-259  plug  to  one  end.  Screw  the 
installed  plug  onto  the  chassis  connector. 
Thread  the  other  end  of  the  coax  through  the 
PVC  pipe  support  and  out  of  the  hole  near  the 
mast.  Install  a  PL- 
259  plug  on  this  end 
of  the  coax. 

Drill  a  hole  for  a 
6-32  x  1/2"  ma- 
chine screw  in  the 
center  of  the  bottom 
of  a  coffee  can.  Be 
sure  to  save  the 
can's  plastic  cover. 
Using  a  lock  wash- 
er, insert  the  screw 
from  inside  the  can. 
so  the  threads  pro- 
trude  outward. 
Turn  a  nut  onto  the 
screw  and  tighten 
firmly. 

Cut  a  piece  of 
bare,  solid  14- 
gauge  copper  wire  3 
inches  long,  Form 
one  end  into  a  loop 
just  big  enough  to 
slip  over  the  screw. 
Bend  the  wire  90 
degrees  about  1 
inch  from  the  loop. 
Slip  the  loop  over 
the  screw.  Place  a 
washer  and  nut  over 
the  loop  and  tighten 
securely.  Bend  the 
opposite  end  of  the 
wire  90  degrees, 
about  I  inch  from 
the  end. 

Mount  an  air 
variable  capacitor 
(use  a  capacitor 
with  at  least  1J6" 
plate  spacing  and  a 
100  to  400  pF  maxi- 
mum value)  inside 
the  can,  with  the  ro- 
tor shaft  pointing 
outward  (so  you  can 
reach  it).  See  Photo 
E  for  details.  Make 
sure  the  rotor  shaft 


and  insulated  knob  are  completely  inside  the 
can,  so  the  plastic  cover  will  not  touch  them. 
Set  the  capacitor  in  a  fully  meshed  position 
(maximum  capacitance),  Electrically  connect 
one  side  of  the  capacitor  to  the  metal  can. 
Solder  an  insulated  wire  12  inches  long  to  the 
other  side  of  the  capacitor.  Pass  this  wire 
through  a  grommeted  hole  in  the  side  of  the 
can. 
Solder  the  wire  that  is  bolted  to  the  top  of 


Table  1 .  SWR  Curve 

Frequency 

SWR 

28.0 

2.0:1 

28.1 

1.6:1 

28.2 

1.3:1 

28.3 

1.3:1 

28.4 

1,6:1 

28,5 

1.8:1 

26.6 

2,1:1 

Table  2.  Parameters  for  the  10M  PVC  Cubical  Quad 

Operating  frequency  (in  MHz) 

28.40 

Element  spacing  (\n  feet) 

4.16 

Circumference  of  element  loops  (in  feet) 

35.39 

Dimension  of  one  side  of  loop  (in  feet) 

8.B5 

Length  of  one  spreader  arm  from  tip  to  boom 

axis  {In  feet) 

6.26 

Length  of  mast  to  boom  axis  (in  feet) 

6.00 

Parts  List 

Quantity 

Hem 

Source 

1 

1*x10p  PVC  pipe 

Hardware  store 

3 

1/2*  x  10' PVC  pipe 

Hardware  store 

1 

1 •  PVC  cross  fitting 

Hardware  store 

1 

1'  PVC  "T"  fitting 

Hardware  store 

2 

r  PVC  coupler  fitting 

Hardware  store 

3 

r  to  1/2"  PVC  adapter 

Hardware  store 

1 

1  *  PVC  cap  fitting 

Hardware  store 

8 

1/2"  PVC  cap  fitting 

Hardware  store 

2 

1/2*  PVC  cross  fitting 

Hardware  store 

2 

1/2-  PVC  "T"  fitting 

Hardware  store 

1 

1*x4'  dowel 

Hardware  store 

1 

1"x3' dowel 

Hardware  store 

8 

5/8"  x  4'  dowel 

Hardware  store 

2 

Small  turnbuckles 

Hardware  store 

8 

#6x1/2"  sheet  metal  screws 

Hardware  store 

3 

#6x1/2*  machine  screws 

Hardware  store 

1 

#6  lock  washer 

Hardware  store 

8 

#6  washers 

Hardware  store 

6 

#6  nuts 

Hardware  store 

3 

3/16"  x  2-1/2"  eye  bolts 

Hardware  store 

1 

Tube  silicon  sealant 

Hardware  store 

1 

Roll  nylon  string 

Hardware  store 

1 

Can  spray  paint 

Hardware  store 

1 

Can  oil-base  enamel 

Hardware  store 

80' 

Antenna  wire 

Radio  Shack 

2 

Egg  insulators 

Radio  Shack 

1 

SO-239  chassis  socket 

Radio  Shack 

2 

PL-259  coax  plugs 

Radio  Shack 

4' 

50  ohm  coax 

Radio  Shack 

1 

Large  air  variable  capacitor, 

Radk)kit#21140 

100  to  400  pF  maximum. 

or  284130  are 

possible  candidates. 

Contact  Radiokit  at  (603)  635-2235  or  write  P.O.  Box  973.  Peiham 

NH  03076. 
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the  can  to  the  center  point  of  the  chassis 
connector.  Then  solder  the  loose  end  of  the 
insulated  wire  from  the  capacitor  to  the  end  of 
the  driven  element  loop  near  the  insulator. 
Put  the  plastic  lid  over  the  bottom  of  the  can, 
seaJ  all  holes,  and  spray  paint  the  outside  of 
the  can  to  prevent  rust  (see  Photo  F).  [Ed. 
Note:  You  can  eliminate  this  capacitor  feed 
arrangement  and  hook  your  coax  directly  to 
the  driven  element.  However,  if  you  are  un- 
able to  obtain  a  very  good  SWR  reading,  you 
should  use  an  antenna  tuner  in  the  shack  or 
use  the  antenna  mounted  capacitor  as  de- 
scribed above  I 

Tuning  The  Antenna 

The  tuning  stub  consists  of  two  pieces  of 
bare,  solid  14-gauge  copper  wire  3  feet  long, 
held  6  inches  apart  by  dowel  spacers  (see 
Photo  GK  The  shorting  bar  is  a  piece  of  bare 
solid  wire  with  copper  alligator  clips  soldered 
to  the  ends.  Temporarily  clip  the  bar  to  the 
stub  about  6  inches  from  the  reflector  ele- 
ment. 

Adjust  the  shorting  bar  on  the  tuning  stub 
for  maximum  front-to-back  ratio  on  receive, 
by  moving  it  toward  or  away  from  the  reflec- 
tor element.  Then  adjust  the  capacitor  for 
minimum  SWR,  using  low  power,  with  the 
SWK-meter  placed  at  the  input  of  the  anten- 
na. When  finished  tuning,  solder  the  shorting 
bar  in  place, 

My  minimum  SWR  at  maximum  front-to- 
back  ratio  was  L3:l  at  28.250  MHz,  By 
moving  the  shorting  bar  closer  to  the  reflector 
loop,  I  was  able  to  achieve  a  1 :1  SWR,  but 
with  equal  front-to-back  signal  strengths.  1 
adjusted  the  stub  for  maximum  difference 
between  front  and  back,  and  then  adjusted  the 
capacitor  for  lowest  SWR  ai  the  optimum 
stub  setting,  At  this  setting,  the  band  width 
between  SWR  2: 1  was  600  kHz, 

Operation 

On  the  air,  I  couldn't  believe  my  ears.  I 
tuned  in  a  California  station  calling  "CQ.11 
He  was  S-9  plus  10  off  the  front  of  my  quad; 
only  S-3  on  my  dipole.  1  gave  him  a  call.  He 
gave  me  an  S-9  report.  I  rotated  the  antenna  to 
the  east.  He  dropped  to  S-5  and  verified  that 
my  signal  did  likewise.  I  turned  the  antenna 
back  to  the  west,  and  he  went  back  to  S-9 
plus.  When  I  switched  to  the  dipole  and  trans- 
mitted, he  could  barely  hear  me. 

But  Will  It  Survive? 

The  next  day,  we  had  45  mph  winds.  The 
flexible  PVC  bent  and  swayed,  but  did  not 
break.  There  was  no  noticeable  change  of 
SWR  in  the  wind.  To  date,  the  antenna  has 
survived  several  thunderstorms  and  winds  of 
60  mph  with  no  damage. 

From  my  QTH  in  north  Texas,  the  quad  has 
enabled  me  to  work  with  ease  Australia,  Co- 
lumbia, Ireland,  Hungary,  Italy.  Japan, 
Venezuela,  Russia,  Costa  Rica,  Argentina, 
and  Germany.  Since  putting  it  on  the  air,  I've 
yet  to  hear  *4Q  R  Zed"  on  10  meters.  But  if  I 
do,  you  can  bet  I'll  be  able  to  work  him. 


Contact  Wayne  Mishler  KG5B1  at  2812 
Olympia  Drive,  Arlington  TX  76013, 
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400 
WATTS 

(144-1 48  MHz) 


Pin      Pout    Ic  Galn/NF     (13,6  V) 
Model      [W]      (W]    (A)(dB)(rJB)       Type 


50  MHz 

O508G 
G5Q8R 
05106 

051  OR 
QS506 
0550 RH 
05526 


1  170  Z8  15/0.6 

I  170  28  -/- 

10  170  25  15/0.6 

10  170  25  -r- 

10  400  60  15/0.6 

10  400  60  -r- 

25-40  400  55  15/0.6 

0552 RH    25-40  400  55  ~h 


Standard 

Repeater 
Standard 

Repeater 
HPA 

Repeater  HPA 
HPA 
Repeater  HPA 


144  MHz 

14Q3G 

1409G 

1409R 

1410G 

141GR 

14120 

1412ft 

14500 

1450RH 

14520 

1452 RH 

14546 


1-5  10-50  6 

1  150  25 

2  150  24 

18  160  25 

10  160  24 

25-45  160  20 

25-45  160  15 

10  400  54 

10  400  54 

25  400  50 

25  400  50 

SCH  00  400  45 

1454RH  50-100  400  45 


15/0.6 
15/0.6 


15/0  3 


15/0.5 


15/0  6 


15/0.6 


15/0.6 


LPA 

Standard 

Repeater 

Standard 

Repeater 

Standard 

Repeater 

HPA 

Repeater  HPA 

HPA 

Repeater  HPA 

HPA 

Repeater  HPA 


220  MHz 

2210G 

2210R 

2212B 

2212R 

22506 

2250RH 

2252G 

2252RH 

440  MHz 

4410G 

441  OR 
4412G 
4412R 
4450G 
4450 RE 
4452G 
4452RE 


ID 
10 
30 
30 
10 


25 
25 


130 
130 
130 
130 
220 
280 
220 
280 


20 
19 
16 

15 
42 
45 
36 
40 


12/0.7 


1 2/0  J 


14/0.7 
14/07 


Standard 

Repeater 

Standard 

Repeater 

HPA 

Repeater  HPA 

HPA 

Rep  Baler  HPA 


10 
10 
20-30 
20-30 
10 
10 
25 
25 


100 
100 
100 
100 
175 
175 
175 
175 


10 
IB 
II 

18 
34 
34 
29 
29 


10/1.1 

-i- 

10/M 

-/- 

12/Kl 

-h 
12/1J 

-h 


Standan) 
Repeater 
Standard 
Repeater 
HPA 

Repeater  H  PA 
HPA 
Repeater  HPA 


■  111 


MODEL  14106 


MODEL  14500 


All  amplifiers  (non-rptr)  are  linear  ail-mode  with  fully 
automatic  T/R  switching  and  PIT  capability.  The  receive 
preamps  use  GaAs  FET  devices  rated  it  ,5  rJB  NF  with  H- 1 8 
dBm  3rd  order  IP.  LPA,  Standard  and  HPA  amps  are 
intermittent  duty  design  suitable  tor  base  and  mobile 
operation.  Repeater  amps  ire  continuous  duty,  diss  C, 

Amplifier  capabilities:  High-power,  narrow  or  wide- 
bait  100-200  MHz.  225-400  MHz,  1-2  GHz,  Military 
[28V),  Commercial  etc-  consult  factory.  A  complete  line  of 
Rx  pr&amps  also  available. 


RX  Preamplifiers 

NF    Gain 
Band     Model    (dB)  [dB]  Connector 


50  MHz 
50  MHz 
144  MHz 
144  MHz 
220  MHz 
220  MHz 
440  MHz 
440  MHz 


D5Z0B 

0520  N 
1420B 

1420N 
22Z0B 
2220H 
4420B 
4420  N 


.5 
-5 
.5 
.5 
5 
.5 
.5 
.5 


25 
25 
24 
U 
11 
11 
IB 
IB 


Consult  your  local  dealer  or  send  directly  for 
further  product  informants  All  Products  Made  In 
USA. 


Ti  SYSTEMS  IEI  ZU-478-U591 

PA.  ftvZU45  Hi  213**73-4031 

us  Angela  CA  930 


SCARED  OF  THE  CODE? 


IT'S  A  SNAP  WITH  THE  ELEGANTLY  SIMPLE 
MORSE  TUTOR  ADVANCED  EDITION  FOR 
BEGINNERS  TO  EXPERTS— AND  BEYOND 

Morse  Code  teaching  software  from  GGTE  Is  the 
most  popular  in  the  world — and  for  good  reason. 
You'll  team  quickest  with  the  most  modem  teaching 
methods — including  Famsworth  or  standard  code, 
on-screen  flash-cards,  random  characters,  words  and 
billions  of  conversations  guaranteed  to  contain  every 
required  character  every  time— in  1 2  easy  lessons. 

Sneak  through  bothersome  plateaus  In  one  tenth  of 
a  word  per  minute  steps.  Or,  create  your  own  drills 
and  play  them,  print  them  and  save  them  to  disk. 
Import,  analyze  and  convert  text  to  code  for  addition- 
al drills. 

Get  the  software  the  ARRL  setts  and  uses  to  create 

their  practice  and  test  tapes.  Morse  Tutor  Advanced 
Edition  is  approved  for  VE  exams  at  ail  levels.  Horse 
Tutor  ia  great— Morse  Tutor  Advanced  Edition  Is  even 
better— and  it's  In  user  selectable  color.  Order  yours 
today. 


For  all  MS-DOS  computers  {including  laptops). 

Available  at  dealers,  thru  OSTor  73  or  send  $29,95 

S3  S&H  (CA  residents  add  7.75%  tax )  tor 

GGTE,  P.O.  Box  3405,  Dept,  MS, 

Newport  Beach.  CA  92659 

Specify  Shk  or  3v*  inch  disk 

(price  includes  1  year  of  free  upgrades) 
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THE  RF  CONNECTION 

"SPECIALIST  IN  RF  CONNECTORS  AND  COAX" 

Description  Price 

UHFMaiePhenotic.  USA  made  $  .70 

PL  2  59  Phenottc.  Amohenol  69 

PL-2  59  Teflon.  Amphenol  1 .  75 

U  HF  Mate  Silver  Teflon,  USA  1 ,  50 

Reducer  for  R&  58  .20 

Reducer  ( or  RG-  59  &  Ml NJ  S  20 


Part  No. 

PL-25MJ5A 

&3-1SP-1050 

83-822 

PL-259/ST 

UG-175 

Ufrl76 


NMateRfrS,  213, 214,  large  body  5.00 
N  Male  Pm  for  99 1 3 .  9086 ,  82 1 4 

fits  U021DAJ  &  UG*2 1B/U  N's  1.50 

N  Mate  for  Rfrfl  with  991 3  Pin  3.95 

M  Mate  for  RG-8  with  99 1 3  Pin  5,75 

N  Mare  to  SO  2  39,  Teflon  USA  6-00 

N  Femafe  to  PL  259.  Teflon  USA  6.00 

'THIS  LIST  REPRESENTS  ONLY  A 
FRACTION  OF  OUR  HUGE  INVENTORY" 


UG-21B/U 

9913/PIN 

(now  in  gold) 
UG-21P^913 
LKr2lBV99l3 

UG-I46A/U 
UG-S3BW 


THE  R.F.  CONNECTION 

213  North  Frederick  Ave.  #11 W 

Gaithersburg,  MD  20677 

ORDERS     1-800*783-2666 
INFO     301-840-5477     FAX     3O1-A69-3680 

PRICES  DO  MOT  INCLUDE  SH  If  PING 

PRICES  SUBJECT  TO  CHANGE 

VISA.  MASTERCARD.  ADO  4% 

UPS  CO  D  ADO  S4.Q0  PER  OHOEP 
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KE2AM'S 

VOICE  ID'er/ 
REPEATER   CONTROLLER 


^ETElY  SElF  < 
kJ  you  'nave  s 


-j. 


txkii&v  backup  No  i-vo<atite  RAM   On-board  lane* 5  lake 

3  ol  O.  scjuetcn  lail.  end  hmeout  liming  Mi»©f  lor 
receive  and  Oer  audio   Mining  ol  receive  audio  durrg 
sQoejen  tad  COR  a  saueteft  activated 


- 


VER  8  FEATURES 


J  VOICE  IDe* 

J  AUDIO  HIXER  2*  p-p 

J  4Mma  TX  DRIVE 

/  +1  TO  15*  OPERATION 

/  TIHE-OUT,  ID.  TWEES 

/  SHALL  SIZE  3  T  X  3 4" 

J  SQUELCH,  COfl  KEYED 

/  HADE  IN  U.S.A. 

/HIGH  quality 

/  LOW  PRICE 

/  BATTERY  BAClCUP  RAM 

/  SCHEMATICS  INCLUDED 


GET-TECH 

201  Riley  Road 

New  Windsor,  NY 

12553 

(S14>  S&4-5W 


flB*  OF  ?¥ER  *>  73  HAG  JLfflril 

- ^--  $99.00 

1  sr  PMOHE  OR  W*_  **  u  S  A 

FOR  SHFVNTA  AND  H*NDl+JG 
CHANGES  AWE  ADfjmOKAi 
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Radio  Shack  HTX 

Continued  from  page  33 

be  glad  to  hear  from  you  if  you  need  more 
information,  or  if  you  would  like  to  join,"  is  the 
comment  in  the  first  part  of  the  book.  A  page 
and  a  half  is  devoted  to  the  legalities  of  run- 
ning this  unit  with  the  proper  Technician  Class 
license  or  higher.  The  League  official  who 
wrote  this  section  did  a  nice  job  of  making  it 
absolutely  clear  that  there  is  no  problem  with 
owning  a  set  and  using  it  on  receive  without  a 
license,  but  to  transmit  you  must  have  a  cur- 
rent  Technician  Class  license  or  higher. 

For  the  beginner  operator,  the  little  rough 
spots  in  the  operation  of  the  set  will  probably 
go  unnoticed.  However,  to  the  seasoned  2 
meter  ham,  the  most  noticeable  Mbump'J  in 
the  relatively  smooth-operating  receiver  is  the 
"thunk"  every  time  a  keystroke  is  ©nlered  for 
frequency  selection,  and  the  unmistakable 
quick-drop  of  the  PLL  circuit  every  time  you 
manually  rotate  the  top  knob  up  or  down  the 
band.  In  fact,  the  receiver  drops  out  complete- 
ly— even  on  open  squelch— if  you  rotate  the 
top  knob  too  quickly  searching  for  signal  activ- 
ity. I  like  to  manually  spin  through  the  frequen- 
cies, looking  for  activity,  but  on  the  HTX-202  if 
you  do  this  too  rapidly  you'll  zip  right  by  some- 
one transmitting  just  feet  away.  It's  also  an- 
noying to  have  the  receiver  gate  each  lime  you 
are  homing  in  on  a  signal  in  the  5  kHz  step 
mode.  Every  time  you  rotate  the  top  knob  the 
receiver  goes  "thunk."  This  is  confirmed  visu- 
ally by  the  drop-out  of  the  signal  strength  indi- 
cation and  the  busy  LCD  prompt  each  time 
you  rotate  one  click  on  the  top  knob. 


But  what  a  receiver!  I  took  the  HTX-202  to 
several  areas  of  intense  high-band  RF  satura- 
tion and  it  outperformed  every  other  hand- 
held receiver  around  for  sensitivity,  selectivity 
and  out-of-band  rejection.  I  couldn't  believe  I 
was  listening  to  the  audio  out  of  a  handheld! 
Ed  Juge  W5TOO  of  Radio  Shack  is  absolutely 
correct:  This  receiver,  on  a  big  outside  anten- 
na or  a  little  rubber  ducky,  may  outperform 
much  larger  mobile  units  for  out-of-band  sig- 
nal rejection. 

The  little  green  illumination  behind  the  LCD 
screen  was  not  good  enough  for  easy  viewing 
of  the  center  of  the  display  at  night.  Two  little 
grain-of-wheat  bulbs  at  each  end  of  the  screen 
are  just  nol  enough  for  a  screen  this  large. 
During  the  daylight,  the  LCD  numbers  and 
prompts  were  adequately  clear. 

On  the  top  of  the  unit  are  jacks  for  a  speak- 
er, mike,  and  12-volt  DC  input.  My  ICOM  and 
Yaesu  hand-held  remote  microphones 
plugged  right  in  and  worked  great  with  the 
HTX-202. 1  plugged  the  unit  into  my  TNC,  and 
the  levels  were  fine.  Switch  time  was  just  like 
my  other  handhelds  until  I  engaged  CTCSS 
encode.  This  caused  the  transmitter  to  hang 
for  that  one  additional  second. 

The  12-voit  plug  uses  the  more-common 
positive  center  connection.  There  is  a  little 
diagram  on  the  top  of  the  unit,  too.  I  am  glad 
Radio  Shack  stayed  with  the  center  positive 
because  the  recessed  center  receptacle 
keeps  your  12-volt  DC  cord  from  accidentally 
shorting  out  when  it  bangs  against  something 
metal  on  your  vehicle.  And,  as  with  all  hand- 
helds, if  you  have  an  aggressive  alternator 


you  may  need  to  install  a  series  alternator  line 
filter  to  keep  the  noise  out  of  your  transmitted 
and  received  signals, 

A  little  rubber  plug  assembly  keeps  every- 
thing covered  up  when  you  are  not  using  the 
accessory  jacks  on  the  top.  It  also  gives  the 
traditional  8NC4ype  rubber  ducky  a  nice  tight 
fit  when  you  screw  it  on  top  of  the  HT 

The  published  specifications  agree  with  the 
performance  of  the  transceiver.  In  some  cas- 
es, the  transceiver  did  a  little  bit  better  than 
the  specs.  And,  while  ltTs  important  to  review 
published  specs,  there  is  no  better  test  of  a  2 
meter  walkie  than  to  take  it  up  close  to  a  re- 
peater site  and  see  whether  or  not  the  receiver 
continues  to  perform.  On  this  set,  receiver 
performance  was  excellent  except  for  the 
"thunk"  of  the  PLL  circuit  and  the  typical  low- 
cost  squelch  circuit  that  either  chops  on, 
chops  off,  or  chatters  at  a  marginal  signal 

For  the  beginner  or  seasoned  ham,  the 
HTX-202  is  a  terrific  value  in  performance  and 
included  encode/decode/pager  features.  Its 
straightforward  operation  can  be  figured  out 
easily,  even  without  the  instruction  book,  for 
basic  frequency  entry.  It  lakes  some  time  to 
get  into  the  menu  to  find  the  encode  capabili- 
ties, and  to  turn  off  the  decode  function  that 
immediately  damps  the  receiver  when  you 
engage  tone  squelch,  but  a  few  seconds  of 
reading  the  book  gets  you  on  the  air  quickly. 

This  is  Radio  Shack's  first  2  meter  hand- 
held, and  they  did  a  remarkable  job  to  get  it  out 
in  the  marketplace  for  under  $260,  an  almost 
unheard  of  price  for  a  full-featured  2  meter 
hand-held  transceiver. 


AJ-T     O  C1  ^"  ?  ^  notch  filter  that  automatically  removes  multiple  heterodynes! 

xlL  I    J^dS  I  •  Introducing  the  NF-60  Automatic  DSP  Notch  Filter  from  JPS. 

JPS  now  offers  two  interference  reduction  products  using  Digital  Signal  Processor  technology: 


Use  our  new  NF-60  to  knock  out 
all  heterodynes  and  tu ne-ups. 

The  NF-60  is  an  automatic  DSP  audio 
notch  filter  that  connects  to  the  audio 
output  of  your  receiver  or  transceiver 
and  includes  a  built-in  speaker  amp.  It 
automatically  removes  tones  which  last 
longer  than  a  few  milliseconds,  so  it 
knocks  out  Tune-Ups,  CW  and  RTTY. 
And  it  isn't  limited  to  removing  just  one 
tone  as  are  conventional  notch  filters. 


JPSr  new  NF-60  Notch  Filter, 


Use  our  NIR-10  if  you're  troubled 
by  more  than  just  heterodynes. 

The  NIR-10  is  a  Noise/QRM  Reducer 
for  SSB  VOICE.  This  unique  device 
contains  white  noise  reduction,  variable 
bandpass  filtering  and  automatic  notch 
modes.  It  reduces  noise  and  removes 
heterodynes  occuring  in  the  presence  of 
speech.  Real-Time  Digital  Signal  Proc- 
essing (DSP)  using  a  40  MHz  DSP  chip 
makes  this  possible. 


NF-60  Introductory  Price:  $149.95.  NIR-10:  Still  $395. 

For  1 15  VAC  lo  12VDC  Adapter  add  $12.  Charge  lo  MasterCard  or  Visa.  Allow  1  week  for  personal  checks,  COD  additional 

We  pay  surface  shipping  in  the  Continental  United  States.    NC  residents  add  6%  sales  tax. 

JPS  Communications,  Inc.  toll  free  order  line  1-800-533-3819 

P.O.  Box  97757  Raleigh,  NC  27624      Technical  Info  1-919-790-1048    FAX  1-919-790-1456 
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Choice  Selection. 


Now  you  can  have  it  all!  Tkke  all  the  qualities  you've  come  to  depend  on  in 
our  programmable  CTCSS  tone  equipment:  Astonishing  Accuracy  Instant 
Programming,  Unequaled  Reliability;  and  add  fill]  spectrum  tone  versatility 
multi-tone  capability  without  diodes,  a  reptogrammable  memory. » .  ItS  our  new 
harvest  of  CTCSS  tone  equipment 

The  choice  is  yoursi  If  standard  CTCSS  EIA  tones  do  not 
suit  your  taste,  select  any  32  tones  of  your  liking  from  15.0Hz  to 
255,0Hz.  And  if  you  change  your  mind,  no  problem;  the  mem- 
ory can  be  changed  in  your  shop  with  our  HHP-1  programmer, 
or  at  our  factory  for  free.  %ur  working  tone  is  accessed  by  a 
simple  DIP  switch,  so  therefc  no  fussing  with  counters  or  other 
test  equipment  ' 

Call  today  toll-free  ami  find  out  more  about  this  fresh  new  flexi- 
bility in  tone  signalling,  and  dorft  forget  to  ask  about  multi-tone 
switching  without  cumbersome  diode  networks  or  binary  switches, 

HS  all  brought  to  market  by  the  people  who  introduce  the  fresh- 
est ideas  in  tone  signalling,  and  of  course  our  customary  same  t% 
shipping  and  one  year  warranty  apply 


TS-32P  CTCSS  ENCODER-DECODER  Based  on  the  time  proven 
TS-32,  the  industry  standard  for  over  a  decade.  The  TS-32P  gjves  you 
the  added  versatility  of  a  custom,  changeable  memory  base.  A  low  price 
of  $57.95  makes  it  an  even  sweeter  deal. 

SS-32P  ENCODER    Based  on  the  equally  popular 
SS-32  encoder.  Available  for  CTCSS.  or  audible  burst 
tones  up  to  6550+OHz.  Price  is  $28+95. 

SS-32SMP  SUB  MINIATURE  ENCODER    Our 

smallest  encoder  for  handheld  applications.  Now  you 
can  satisfy  that  customer  that  needs  to  access  multi- 
ple repeater  sites  with  a  radio  that  has  precious  little 
space  inside.  At  $27.95,  the  price  is  small  too. 

HHP-1  HANDHELD  PROGRAMMER    for 

programming  the  32  memory  locations  in  any  of 

our  new  programmable  products,  including  our 

SMOOO  Two-Tone  Sequential  decoder  The 

HHP-1  is  battery  operated  for  field  use,  and 

will  program  ANY  32  tones  from  15,0  to 

6550.0Hz  m  JHz.  increments.  Price  is 

$199.95. 


COMMUNICATIONS  SPECIALISTS,  INC. 

426  West  T^ft  Avenue  *  Orange,  CA  926654296 
Local  (714)  998-3021  •  FAX  (714)  974-3420  •  Entire  US.A.  1-800*854-0547 
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AMS  WITH  CLASS 


Carole  Perry  WB2MGP 

P.O.  Box  131646 

Staten  Island  NY  10313*0006 

Kids  Are  Talking 

One  day,  three  years  ago,  Gordon 
West  WB6NOA  and  I  were  on  10  me- 
ters discussing  ways  to  get  more 
youngsters  on  the  air.  We  found 
ourselves  in  a  pile-up  with  other  hams 
who  agreed  it  would  be  a  great  idea  to 
get  schools  across  the  country  all 
linked  upon  10. 

So  began  the  CO  All  Schools  Net 
every  Tuesday  and  Thursday.  Gordon 
and  I  are  always  encouraging  teachers 
to  get  their  students  on  the  air  with 
other  kids  all  over  the  world.  If  s  simply 
one  of  the  most  exciting  ways  to  spark 
children's  interest  in  their  world. 
Please  remember  to  join  us  at  17:30 
UTC  on  28,303  MHz, 

Gordon  West  WB6NOA 
Guest  Editorial 

Hand  the  mike  over  to  a  student  and 
hear  the  excitement  as  they  say  their 
name  and  QTH  over  the  airwaves.  It  is 
this  type  of  live  amateur  radio  demon- 
stration that  makes  for  a  very  lasting 
positive  impression  of  what  ham  radio 
Is  ail  about.  Remember  the  first  time 
you  talked  over  the  ham  radio  mike? 

You  can  see  the  excitement  tn  every 
one  of  Carole  Perry's  students  when 
she  hooks  up  with  a  new  station  on  the 
CQ  All  Schools  Net  and  puts  another 
young  student  on  the  air  for  the  first 
time.  "You  should  see  their  faces  light 
up  when  it's  their  turn  to  talk!"  she 
says. 

You  should  hear  the  excitement  of 
those  students  on  the  air  at  the  other 
end  of  the  circuit!  And  thanks  to  over 
400  1 0  meter  transceivers  donated  by 
Uniden  in  a  ''Schools  on  10  Meters" 
program  inaugurated  by  Don  Stonerof 
National  Amateur  Radio  Association, 
kids  all  over  the  country  are  catching 
the  excitement  of  what  ham  radio  is  all 
about. 

But  whether  you're  teaching  a  class 
for  kids  or  adults,  you  will  need  plenty 
of  "props  and  gags"  to  keep  your 
teaching  program  exciting. 

There  is  nothing  worse  than  watch- 
ing a  video  with  "talking  heads/* 
Wouldn't  it  be  boring  to  watch  the  news 
and  never  see  any  live  reports  from  the 
scene?  And  wouldn't  it  be  dull  to  teach 
an  evening  ham  radio  class  and  never 
give  your  students  anything  more  than 
talk,  talk,  talk? 

As  an  example  of  "ham  radio  demos 
and  gags31  that  students  always  seem 
to  remember,  here  are  some  of  my  best 
demonstrations  as  they  relate  to  the 
nine  FCC  topic  areas  of  amateur  radio 
licensing.  These  can  work  in  any  grade 
class— from  Novice  to  Extra! 

Rules,  Regulations, 

and  Operating  Procedures 

I  play  a  tape  recording  of  an  actual 
amateur  radio  emergency  call  from  a 
sinking  boat.  I  have  students  tune  into 
the  airwaves  and  identify  CW,  RTTY, 
and  packet,  I  have  students  operate 
third  party.  I  show  them  an  actual  No- 


tice of  Violation  and  have  them  look  up 
FCC  rules  after  I  give  them  an  FCC 
Pari  97  section  number. 

1  tune  a  radio  into  signals,  and  have 
everyone  write  down  trie  Q  codes  they 
hear,  and  the  meaning  of  those  Q  codes. 
I  let  students  rate  RST  signal  reports 
from  transmissions  they  hear  over  the 
air.  1  tune  into  a  repeater  and  make  a 
call.  I  run  a  Eow  power  laser  beam  down 
through  some  tables  to  illustrate  VHF 
signal  blocking  and  reflections.  Finally, 
I  make  an  autopatch  call. 

Radio  Wave  Propagation 

I  use  the  laser  beam  to  bounce  sig- 
nals off  of  a  mirror  on  the  ceiling  to 
demonstrate  the  ionosphere.  I  bounce 
Smurf  balls  off  the  ceiling  to  further 
demo  skip.  I  use  a  prism  to  illustrate  the 
refraction  of  different  wavelengths.  I 
tune  into  WWV  for  the  solar  activity 
report  and  let  students  write  down  the 
figures  they  hear. 

Amateur  Radio  Practice 

I  pass  around  equipment  destroyed 
by  lightning.  I  illustrate  ground  foil  and 
braid  by  letting  students  actually  feel 
the  materials.  We  examine  a  ground 
rod.  We  spark  a  charged  capacitor  to 
illustrate  the  importance  of  staying 
away  from  capacitors  in  power  sup- 
plies. We  pass  around  a  nylon  safety 
belt,  and  an  old  leather  safety  belt,  and 
caution  students  to  stay  away  from  brit* 
lie  leather  belts.  I  pull  sparks  off  of  an 
HF  antenna  to  illustrate  the  hazards  of 
RF  burns.  I  transmit  and  receive  inter* 
fere  nee  on  my  PA  system,  illustrating 
overload  A  simple  oscilloscope  can  il- 
lustrate harmonics. 

Electrical  Principles 

E  short-circuit  a  #16  jumper  lead  to 
illustrate  the  necessity  of  fuses,  and 
light  a  small,  12  volt  light  bulb  to  illus- 
trate the  tough  topic  of  frequency, 
wavelengths,  and  bands,  I  unroll  a 
30-foot,  cut-up  chart  from  the  Govern* 
ment  Printing  Office  illustrating  the 
electromagnetic  spectrum.  I  use  fluo- 
rescent yam  which  attaches  the  wall 
chart  to  various  pieces  of  ham  radio 
and  home  elect ronic  equipment  on  the 
demonstration  table.  Finally,  I  sweep 
the  audio  spectrum  with  my  code  oscil- 
lator to  allow  students  to  hear  audio 
frequencies. 

Components,  Signals,  and  Circuits 

1  pass  around  resistors,  capacitors, 
and  demonstrate  the  one-way  continu- 
ity of  diodes.  3  have  students  identify 
various  switches,  transistors,  and 
tubes  which  I  also  pass  around,  The 
whole  idea  here  is  to  ensure  that  stu- 
dents actually  touch  and  feel  of  every 
single  component  we  talk  about  in 
class. 

I  bring  in  stripped  down  radios  and 
have  students  identify  different  sec- 
tions witnin  the  radio.  They  identify  the 
transmitter,  receiver,  TR  switching,  IF, 
Miters,  and  so  on. 

Students  hold  a  fluorescent  light 
tube  near  a  100  watt  energized  mobile 
antenna.  They  see  how  quickly  RF 
travels  through  the  air.  They  watch  the 


tubes  flicker  as  we  modulate  SSB,  and 
stay  solid  during  double  sideband  with 
carrier.  They  water  it  flash  on  and  off 
with  CW,  and  see  it  remain  solid  with 
HF  FSK.  We  also  tune  into  signals  with 
key  dicks,  hum,  and  instability  problems 

Antennas  and  Feedlines 

We  bring  in  di  poles,  yagis,  quads, 
and  ktops.  We  demonstrate  an  anten- 
na tuner  by  hooking  up  to  a  trash  can 
sitting  on  a  chair  outside,  and  running  it 
against  a  sewer  pipe  ground.  We  fur* 
ther  demonstrate  the  tuner's  capability 
by  loading  Into  a  Schwinn  bicycle,  a 
crutch,  and  even  a  juicy  pickle,  show- 
ing that  even  the  latter  will  radiate  a  2 
meter  signal. 

Next,  we  put  the  pickle  onto  closely- 
spaced  pins  hooked  up  to  110  VAC 
through  a  code  keyer.  Depress  the 
keyer,  and  the  pickle  instantly  lights 
up  yellow  and  orange,  and  fizzles  and 
smokes,  demonstrating  what  an  old 
spark-gap  transmitter  may  have  sound- 
ed like,  and  maybe  even  smeiled  like. 

Finally,  we  illustrate  coaxial  cable, 
parallel  conductor  feedlines.  and  twin* 
lead,  and  talk  about  their  advantages 
and  disadvantages  by  actually  lighting 
up  light  bulbs  at  the  opposite  end  of  the 
circuit, 

For  every  hour  of  classroom  instruc- 
tion .  I  sen  ed  u  le  at  Eeast  one  1  i ve  de  mon- 
stration .  Both  the  young  and  old  appre- 
ciate any  crazy  demo,  and  the  more 
bizarre  you  get  (like  roasting  a  pickle 
on  110  volts),  the  better  they  will  re- 
member the  particular  relationship  you 
were  illustrating. 

Always  observe  safety  precautions 
when  doing  any  type  of  demo  that  uses 


any  amount  of  voltage  or  RF,  Always 
ask  if  there  is  someone  in  the  ground 
that  has  a  pacemaker,  and  caution 
them  to  stay  away  from  any  transmit- 
ting mobile  antenna.  Have  students 
wear  protective  eye  gear  when  snap- 
ping off  a  charged  capacitor  or  energiz- 
ing something  as  simple  as  an  automo- 
bile 12  voft  light  bulb. 

Always  have  plenty  of  props  at  every 
class  session.  Even  overhead  trans- 
parencies and  color  slides  can  be  ef- 
fective, coupled  with  "the  real  thing" 
to  further  illustrate  the  transparencies. 
Incidentally,  the  ARRL  has  a  terrific 
collection  of  color  slides  in  their  educa- 
tional library,  and  you  should  contact 
Rosalie  White  at  the  ARRL  to  become  a 
registered  instructor  to  qualify  for  a 
loan  of  these  excellent  slides  describ- 
ing circuits,  emissions,  antenna,  and 
other  electrical  principles. 

Classic  Ham  Class  Demos 

Do  you  have  a  classic  ham  class  de- 
mo that  students  talk  about  for  days 
and  weeks  after  class  is  over?  If  so, 
write  us  here  at  73  Magazine,  and  we'll 
share  your  show-and-tells  with  fellow 
instructors. 

Finally,  have  as  much  fun  as  we  do  in 
teaching  ham  radio  to  new  students. 
Laugh  along  with  the  kids  when  a  demo 
goes  up  in  smoke,  or  doesn't  work  at 
all.  The  class  will  have  fun  just  helping 
you  try  to  get  it  off  the  ground. 

Giving  your  students  more  than  just 
talk,  talk,  talk  will  make  your  upcoming 
ham  dass  an  outstanding  success.  Be 
sure  to  tune  us  in  on  28. 303  on  Tues- 
days at  17:30  hours  Zulu,  We  hope  to 
hear  your  class  on  the  air  soon. 
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Photo  A,  Gordon  West  W&6NOA  assists  Kenny,  a  student  during  the  CQ  AU 
Schools  Net  from  L$.  72. 


Photo  &.  Left  to  right:  Ed  KA2TXL,  Carole  and  Gordon,  during  Gordon's  visit  to 
Carole's  class. 


46    73  Amateur  Radio  Today  •  February,  1992 


OCEAN  STATE  ELECTRONICS 


MAKE  CIRCUIT  BOARDS 

THE  HEW,  EASY  WAY  WfTH 

TEO200  FILM 


on  TEC-?OD  tim 

COJJI*1 

•  Iron  titm  on  to  Wpp*r 

rlfld  tmarn 
■  P  oil  off  film  and  etch 
Co'ivufiivnC  8  1/5  jt  1  1  mita 
W'Hi  Gortipta'B  tnsfJLictwi 
1  SHEET 
S  SHEETS 


$1.55 

$625 

5 1 0.75 


CODE  PRACTICE  OSCILLATOR  KIT 


i 

S9.95 


- 


Copy  (H  arte**  irctutttf  *»  M 

THE  PUBLISHERS  OF  MOW  FUN  IN  NO  WAV 
ENDORSE  THIS  PROJECT  KIT 


AFFORDABLE 
DIGITAL  MULTIMETER 

GRANGES 

3  1^2  DIGIT  LCQCH5PLAV 

DCV-1Q00 

ACV-750 

OCA-'CJA 

ftCS  -  2  MEG 

aOOEOCOt     S24.95 


TO  ORDER 


CalM  000  666^626 

oh  write 

OCEAN  STATE  ELECTRONICS 

P.Q  Bo*  1458 

Westerly.  H.I  02891 


•LUX  CODE  KEY 

pum   Omtgr-mi  *sr  hard 
3TI«*|*AdCO(*V» 
T>w  p**«*  cod*  <wr  *»  *» 

S1&75 


COAXIAL  CABLE 

Lew  Loat,  l-bgfi  Quality  H  OHM  Cable 


RGSU  $.S9FT 

SGflX  tWNr  ROauf  J.30  FT 

HGStt 5.16  FT 

ftfcjst  order  in  muiiiipie4o(25ie«i. 
25  loot  mfnimura  purchase  required 


ANTENNA  CENTER  CONNECTOR 


««iri«4p'oot 

*  fl#|jl*E**  «r£Br  FsJaaar 
-  +<*na**  Ml  sagy  QO Wf 

■ml  iym-i 

*  W-lh  SO  238  E3onn«ciDf 


SI  0.25 


ANTENNA  INSULATOR 

Llght-wwghl.  ou'sni*  ma*d*d  tiff  k 
0jaa:ic  Dialectic  Urtngth  t  eejrrpa#aDle 
Id  rti  c*ra*nie  pr«facH*w  wttoul 
t~4Cd0acftftty  ho  a  Ktoog  Of  brfcuag* 
^ncNr  HT^acf  or  min  WriLn 

$2.00  pair 


Els 


V-s-H.^Ln1  iJ 


'j 


Minimum  order  $10,00  *  Include  £4.00  S/H 
R.  L  Residents  add  7%  Sates  Tax 
ORDERS  RECEIVED  BY  1:00  PM  EST- 
SHIP  SAME  DAY! 


T» 


ANTENNA  WIRE 

i**a  rtM<  -**.  tftwiiMrJ  1^  J*wr*r 
MM*?*  ana  us#  *nJ  n»r*ing  Th»  osppOT  »Km 
**s*f*n  cofKkicavrry  md  pood  taHNmig  propartnt  T»w 
wif*i»  na  ooa»n>am  trud*  up qf  T  itraodtor  *Z2  *#■ 


$.151001 

Must  order  In  multiples 

Of  25  feet, 

60  fool  minimum 

purchase  required 


qBCHuftwm  prodh  amMWn 
QSO  Comp-TroaVr  4Tm  romplrte  PC  (mrtrcd  of  Keatood  ovucnt-m.  Tie 

ll  avtilahle  la  the  *Ucminh  Hid  MS  DOS  (IBM.  CnnniLfclr)  PC*  wtfa 
>64K  EGA  or  VGA  Gnfriuci  and  a  MKrowfiS  iompanhlc  mw  QSO  <  omp-Trolkr  ti  uunnuiy  upumLa-d 
fof  ihe  Kenwood  T5-«».  «0,  S50,  SM.  IU,  W,  *40  and  140  uaiivuivers.  juid  will  conuol  nhri  RS  232  tompatitlc 

Konwood  vkIku  M4i>ir  ImicUon?  iiKLudcd  m  \ite  wihware  are  liacd  IwUi*.  (N*n  ill  Kcnwcod  modclx  AippOR  (v«y  funtlimJ) 


CALL  40l-59fr^0a0  OR  WRITE  FOR  OUR  FREE  &6  PAGE  CATALOG 


CIRCLE  227  ON  READER  SERVICE  CARD 


QSO  Compel  roller 

PC  Comrol  for  KciiwixhI  Ri^^ 


V 


4    Fkl«    Nnit    M* mortei    Mlic    Hlu    ■and    Mode 
IT  I         III     llll     ■ 


QSO  Term  In  fl  I  H-9-5D 


General 

<!-*rtr^  LIMA** 

3»"     ' 


9  locator* 


M3903.E 


lv£2_ 


M&   aite 


r~ FTT 


O  Trarttaalt 


Qtacefva 


QHM     QMC 
Qtwf  QiC 


QI'HctOT 


isi  a 


(MllMa 
^TM  harrow 

HM 

1SB  Mnr  run' 

Llll 

CUI  Norram 


■i^V 


^  OalsHade 
a  Lack 

®  m 

GMITI 
I     tcaft     | 


■IHrrL*  k(>bijard  Kr*mitrcj  Entry 
■Tfxl  nal**  ™»  »J]  M*mw7 
•NLni'r  ifed  rrtrbvt  Mf  morlu 

laDMi 

-Nil  FfKluiBcHfv.  mUKV  malts 
+HiqiiJr«l  llir  tur  &  tuild  Hcill* 
'Otnrt  b-m  Lbal  cBHldtlCM  Id  ]{nr 
^*ih  a*«4  r*c*fr*T  amtroi 


Slapt  T  untnq   E^l 
?^)    VPT      _hormBlJ        f   loWfrjp1«E|— ] 


IHH    IIH       1T.ITAX 
11  tl03     IM1 


Lnl 


-GNTIi 


fi-,i 


^99.95* 


At/Mif/  Screen  Image  tw  MwifUn.if). 
IttM  vtnion  ii  nearly  identical 


r-  Kulif  y*i  IEIM  Prr»OIIil  t'nftryulrr?  jiiiJ  firflipaLLWrfS   ar 
nifictnlJxMlV 

*  Frvframii  *rr  •*»itatklr  for  ill  Anutcur  iliun. 
Rut'*}  Trir pairiw  aod  lUdar  EwhmniMal.  SaW 
-  Ift'of  k  «il>  iht  raiirr  jbiiIiim  pooli i 
iJ-vdji  <iprTi«**  iiiiin iita"Mlj  Mhitid  t*j  lW  avaa^spi 

^HfliOWL 

■  Lap  ■«ltip4f  Had? 


QSO  Tutor 

Study  Aid  for  Amateur  Exmns 


OB  EpwHi  litM  ot  Mjtc»nltnb  jra  ph  ki  pf  iltlrrt- 

CaU  ur  wfitr  io  fjfller; 


QSO  Software 

%W  208  Partridge  Way 
Kennctt  Square,  PA  19348 

215-347-21*9  (Voice  or  FAX) 


■^  per  c/ass     ^ft^4 

L/3'IHMDttfct 

huhl'r  Itoittiia  di*V  <h*ar*iUbk.  Loatuu  ncel^ol 

HIOTV  code  tutor  at  wel  u  otkcr  timm  Kadia 
prup;rflni.  CehI  is  55  to  rorrr  miCrriuK  ind  hand  line.. 


Tr*1-  MJuV  i'*t  5'^-ff^yji'  fa*  thf  Miar      hj  WgJ 


CIRCLE  145  ON  READER  SERVICE  CARO 


BATTERIES 


You've  bought  our  replacement  batteries  before . . . 
NOW  YOU  CAN  BUY  DIRECT  FROM  US,  THE  MANUFACTURER! 


ICOM 

CM2P  BP2  7.2v  @  500  MAH 

CMS,  BP5        10.8v  @  500  MAH 

SUPER 
7S       13.2v  @  1200  M AH 
8S        9.6v  @  1200  MAH 

(base  charge  only — 1  *  longer) 
ICOM  CHARGERS  AVAILABLE 


For  the  Month  of  February 

10%  off 

on  all  camcorder  replacement  batteries 
Sonv  Hitachi 


Sony 

JVC 

RCA 


Sharp 
Panasonic 


Look  For  March's  Special  Of  The  Month 


CUSTOM  MADE  BATTERY 
PACKS  &  INSERTS 

Made  to  your  specifications 
Introductory  Offer! 

KENWOOD  INSERTS 
PB-25  PB-21 

PB-26  PB-24 

ICOM  INSERTS 

BP-3  BP-7 

BP-5  BP-8 


Discover  now  accepted 
NYS  residents  add 
8V4%  sales  tax. 
Add  $2,95  for  postage 
and  handling. 


Priced  and  specifications  subject  to  change  «i]houi  notice. 

SOURCE  FOR  ALL  YOUR  COMMUNICATION 
BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-1 1  Parsons  Boulevard,  Flushing,  N.Y.  1 1354 

WORLD  WIDE  DISTRIBUTORSHIPS  AVAILABLE.  PLEASE  INQUIRE, 


MADE  IN 

THEU.S.A. 

SEND  FOR 

FREE  CATALOG 

AND  PRICE  LIST 


In  U.S.  &  Canada  Call  Toll  Free  (800)  221-0732  •  IN  NYS(718)  961-2103  •Telex:  51060 16795*  FAX:  (718)461-1978 

CIRCLE  191  ON  REAPER  SERVICE  CARD 


73  Amateur  Radio  Today  •  February.  1992    47 


Ask 
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Michael  Geier  KB  WM 
%73  Magazine 
Forest  Rd. 
Hancock  NH  03449 

Receivers: 

What  Makes  Them  Tick 

In  the  very  early  days  of  radio,  all 
participants  were  hams  in  the  truest 
sense.  They  were  experimenting  to  de- 
velop a  new  and  very  exciting  technolo- 
gy which  promised  to  make  worldwide 
communications  a  reality.  And  humans 
Jove  nothing  more  than  to  yaek  with 
each  other  (except  perhaps  to  kill  each 
other  but  that's  a  different  story!) 

Even  in  those  first  experiments,  it 
was  dear  that  it  was  easier  to  generate 
a  radio  signal  than  it  was  to  detect  one! 
The  signal's  existence  had  already 
been  predicted  in  Maxwell's  and  oth- 
ers1 theorieSn  and  Hertz  had  shown  the 
invisible  waves  to  be  real  by  wirelessly 
generating  sparks  in  resonant  gaps 
separated  by  the  distance  of  a  room. 
But  how  to  do  anything  useful  with 
them?  That  was  a  much  greater  chal- 
lenge . 

It  soon  became  obvious  that  the  sig- 
nals got  very  weak  very  fast  as  one 
moved  the  detecting  apparatus  away 
from  the  transmitter.  You  could  gener- 
ate plenty  of  power  with  a  spark  trans- 
mitter and  be  unable  to  hear  it  a  block 
away!  Clearly,  the  key  to  radio  lay  in  The 
receiver,  and  it  was  this  facet  which 
subsequently  underwent  the  most  evo- 
lution. In  this  multipart  series,  well 
look  at  the  development  of  radk>  re- 
ceivers and  at  what  makes  a  receiver 
good,  bad  or  ugly  Let's  start  with  a 
little  history; 

Being  Detected 

Radio  reception  consists  of  two  pro- 
cesses: First  you  must  detect  the  pres- 
ence of  the  signal,  and  then  you  must 
decode  the  intelligence  impressed 
upon  it.  In  the  earliest  modulation 
mode,  Morse  code,  both  elements 
were  performed  by  the  same  compo- 
nent; the  detector.  (Notice  I  don't  say 
"CW"  here,  because  that  term  specifi- 
cally refers  to  the  generation  of  code  by 
a  continuous  wave  transmitter,  and  the 
early  spark  sels  did  not  generate  con* 
tinuous  carriers.  In  fact,  they  produced 
"Damped  Wave."  and  it  was  not  until 
radio  frequency  alternators  were  in- 
vented that  CW  was  heard  in  the 
ether,) 

The  construction  of  the  detector 
varied  from  the  coherer,  which  basical- 
ly was  some  metal  filings  in  a  tube,  to 
the  semiconductor  diode.  {Yuph  semi- 
conductors actually  predate  tubes! 
When  the  first  chunks  of  galena  crystal 
were  employed  as  radio  detectors,  the 
Audion  amplifying  tube  was  not  yet  a 
gleam  in  DeForresfs  eye.)  The  diode 
detector  was  vastly  superior  in  sensitiv- 
ity to  the  coherer,  and  the  latter  was 
quickly  relegated  to  the  attic,  and  so  to 
history. 

In  conjunction  with  a  "good"  anten- 
na, typically  some  wire  strung  in  a  tree, 
a  crystal  detector  made  a  pretty  sensi- 
tive receiver  by  the  standards  of  the 
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day.  You  could  make  your  sparks  on  an 
automotive  coil  and  hear  them  perhaps 
a  mile  away.  Heck,  that  was  farther 
than  you  could  yell*  so  it  began  to  look 
like  a  useful  thing.  But  pretty  soon  a 
new  problem  arose:  there  were  lots  of 
sparks  on  the  air.  and  they  were  begin- 
ning to  interfere  with  each  other.  That 
was  caused  by  two  things. 

First,  the  nature  of  spark  transmis- 
sions was  wideband.  Plenty  of  energy 
was  being  distributed  all  over  the  spec- 
trum. In  fact,  although  it  was  not  recog- 
nized at  the  time,  spark's  inefficient, 
wideband  nature  was  a  big  part  of  the 
reason  it  was  so  hard  to  hear  at  great 
distances;  not  much  of  the  energy  pro* 
duced  was  anywhere  near  your  receiv- 
er's frequency- 
Getting  Selective 

The  second  reason  was  that  receiv- 
ers had  very  little  ability  to  separate 
stations  by  frequency  That  essential 
characteristic,  called  selectivity, 
turned  out  to  be  the  most  difficult  to 
achieve.  Early  crystal  sets,  with  their 
single  tuned  circuits  at  the  antenna 
connection,  gave  way  lo  "tuned  RF" 
(TRF)  designs  when  the  amplifying 
tube  came  along.  The  tube  alone  had 
dramatically  increased  sensitivity,  but 
that  only  made  the  selectivity  problem 
more  press  ing — now  you  couid  hear 
even  more  signals,  and  thus  more  in* 
terferencel  Tne  TRF  sets  had  several 
stages  of  amplification,  each  with  its 
own  knob  for  tuning  it  to  frequency.  It 
wasn't  a  bad  system,  but  it  required 
tuning  three  or  more  knobs  every  time 
you  wanted  to  change  the  station;  it 
was  hardly  what  we'd  want  to  call 
"user  friendly."  And  it  still  wasn't 
great. 

Around  and  Around 

Even  the  TRF  had  its  sensitivity  lim- 
its. By  the  time  of  its  development, 
broadcasting  of  musk:  and  voice  had 
begun,  and  people  were  hungry  for 
something  to  listen  to.  Believe  It  or  not, 
DXing  was  a  very  popular  pursuit  in 
those  days.  Most  localities  had  no  sta- 
tions, so  people  wanted  the  most 
"powerful"  {sensitive)  receiving 
setups  they  could  get.  in  order  to  hear 
distant  stations.  Enter  Edwin  Arm- 
strong. 

This  very  important  radio  pioneer 
reasoned  that,  if  the  signal  couid  be 
used  to  reinforce  itself  right  in  the  ra- 
dio, it  would  make  the  receiver  far  more 
sensitive  than  the  TRF.  He  developed 
a  circuit  called  the  "superregenera* 
five."  In  this  design,  the  output  of  the 
first  tuned  RF  amp  was  fed  in  phase, 
via  a  two-coil  transformer  arrange* 
ment,  back  to  the  amp's  input.  Sounds 
like  an  oscillator,  doesn't  it?  Well,  rf  you 
fed  back  enough  signal,  it  was!  But  if 
you  cut  the  amount  of  regenerated  sig- 
nal back  to  the  point  just  below  oscilla- 
tion, you  had  one  heck  of  a  sensitive 
receiver!  The  improvement  over  the 
TRF  was  startling.  Signals  which  were 
completely  inaudible  became  painfully 
loud. 

The  superregen  was  widely  accept- 


ed, but  the  technique  had  big  draw- 
backs. Some  of  that  regenerated  sig- 
nal went  back  out  the  antenna,  so 
every  receiver  was  also  a  transmitter! 
And  a  wideband  transmitter  at  that. 
The  amount  of  interference  superre- 
gens  generated  was  tremendous.  Al- 
so, that  phenomenal  increase  in  sensi- 
tivity was  not  accompanied  by  a  similar 
increase  in  selectivity,  so  once  again 
you  had  a  very  sensitive  radio  which 
picked  up  lots  of  garbage. 

Finally,  the  regenerative  process 
caused  a  loud  "whoosh"  noise  when 
signal  levels  were  low.  not  unlike  the 
sound  of  a  modern  FM  receiver  with  its 
squelch  open  on  a  vacant  channel.  It 
was  enough  to  give  you  quite  a  head- 
ache. And  to  top  it  all  off,  you  had  to 
play  with  the  touchy  regeneration  con- 
trol to  get  the  whole  thing  to  work  well. 
Despite  these  serious  shortcomings, 
the  superregen  was  an  important  step 
in  receiver  evolution.  Today,  it  is  large- 
ly forgotten  except  for  its  use  in  some 
very  low-priced  kiddie  walkie  talkies 
and  toys.  Even  in  those  applications,  it 
is  becoming  obsolete. 

Testing  Your  Reflexes 

As  the  amplifying  tube  began  to  be 
applied  to  the  audio  stages  as  well  as 
the  RF  "front  end"  stage,  loudspeaker 
operation  became  practical-  This  had 
the  obvious  advantage  that  the  whole 
family  could  listen  at  the  same  time. 
The  only  disadvantage  was  that  it 
made  the  radio  much  more  expensive, 
and  somewhat  more  difficult  to  build  if 
you  were  inclined  to  roll  your  own, 
which  many  people  were.  Remember, 
components,  and  especially  tubes, 
were  not  cheap  in  those  days.  Circuit 
designers  st rived  to  create  as  much 
radio  from  as  few  parts  as  possible. 
One  clever  arrangement  was  the  reflex 
receiver. 

In  this  design,  the  RF  amp  tube  was 
made  to  do  two  jobs  at  once.  Through 
the  use  of  a  few  resistors  and  caps,  it 
was  frequency  multiplexed  (although 
the  term  would  have  been  alien  to 
those  who  conceived  the  idea).  The  RF 
was  fed  through  it  and  then  detected, 
The  detected  audio  was  then  fed  back 
through  the  same  tube  via  a  low  pass 
filter.  Because  of  the  wide  separation 
in  frequency  of  the  RF  and  audio,  and 
the  filtering,  the  two  signals  didn't  in- 
terfere with  each  other,  The  result  was 
a  receiver  which  could  drive  a  speaker, 
yet  had  very  few  expensive  parts.  It 
was  cheap,  so  it  was  popular. 

Unfortunately,  it  was  functionally 
just  a  TRF,  so  it  wasn't  the  greatest 
performer.  It  still  had  lousy  selectivity, 
but  now  the  whole  house  couid  enjoy 
the  interference!  Occasionally.  [  see 
transistor-based  reflex  receiver  proj- 
ects in  hobby  magazines.  They  sure  do 
a  lot  with  very  few  parts. 

Edwin  Again 

Later  in  his  career,  after  radio  evolu- 
tion had  had  time  to  progress  and  the 
problems  had  been  well  defined,  Ed- 
win Armstrong  had  the  opportunity  to 
assess  them  point  by  point  and  for- 
mulate a  plan  to  overcome  them.  The 
result  was  one  of  his  two  masterpieces, 
the  superheterodyne  receiver.  (The 
other  was  FM,}  The  superhet  receiver 
is  used  in  virtually  all  modern  radio 
and  television  systems.  Though  there 


are  many  variations  on  it,  the  basic 
scheme  remains  the  same,  whether 
the  set  is  a  "walkperson"  stereo  or  a 
satellite  receiver,  tn  the  remainder  of 
this  series,  we'll  examine  the  different 
points  of  the  superhet  in  some  detail 
and  expfore  the  tradeoffs  required  in 
their  designs.  But  for  now,  let's  take  a 
look  at  the  structure  of  the  design  and 
its  reason  for  being. 

The  Antenna  Bone's 
Connected  to  The. .  - 

Like  ail  receivers,  the  superhet  starts 
with  a  tuned  Circuit  at  the  antenna.  Ac- 
tually J  n  some  modern,  frequency* syn- 
thesized designs,  that  isn't  true  any- 
more. But  most  radios  do  have  some 
kind  of  LC  tank  circuit  at  their  inputs.  In 
manually  tuned  sets,  it  is  likely  to  be  a 
high-Q  resonant  circuit  which  you  tune 
to  the  frequency  you  are  trying  to  re- 
ceive, tn  electronically  tuned  rigs,  it's 
probably  a  low-0  bandpass  filter  which 
permits  the  entire  band  to  pass  while 
rejecting  other  bands. 

Following  the  tuned  circuit  may  or 
may  not  be  an  RF  amp.  The  advantage 
of  an  amp  is  obvious:  more  sensitivity. 
The  disadvantage  is  not  so  obvious: 
less  dynamic  range.  By  that  i  mean  the 
biggest  signal  the  radio  can  handle  be- 
fore it  overloads.  An  overloading  front 
end  causes  far  more  trouble  than  sim- 
ple audio  distortion:  the  amp  becomes 
a  mixer  and  lots  of  unwanted  signals 
and  garbage  wind  up  getting  heard. 
Most  HF  ham  rigs  have  RF  amps  and 
front  panel  switches  to  disable  them 
when  the  signals  are  strong 

Depending  on  whether  there  is  a 
high-Q  tuned  circuit  at  the  input,  the 
output  of  the  first  stage  can  consist  of 
one  of  two  things;  Either  you  have  a  let 
of  the  signal  you  want  and  little  else,  or 
you  have  a  broad  range  of  signals  from 
the  entire  band.  U  really  doesn't  mat- 
ter, because  most  of  the  selectivity  is 
achieved  later  on  down  the  signal  path. 

Mixing  It  Up 

Back  when  Armstrong  employed  it, 
the  concept  of  a  mixer  must  have  been 
novel.  A  mixer  has  an  important  char- 
acteristic: It  must  be  nonlinear.  If  you 
pass  two  signals  together  through  a 
linear  stage,  their  waveforms  will  add 
and  subtract  algebraically,  resulting  in 
one  composite  signal  at  the  output.  But 

I  he  two  signals  will  not  actually  modu- 
late, or  interfere  with,  each  other,  and 
they  will  still  be  separable  That  is  not 
mixing. 

If,  however,  the  stage  is  nonlinear, 
one  signal  will  modulate  the  other, 
causing  true  mixing.  The  easiest  way 
to  visualize  it  is  the  way  it  happens  in  an 
audio  amp.  If  you  have  a  high  note  and 
a  low  note,  they  can  both  pass  through 
the  amplifier  without  bothering  each 
other.  But  let's  say  you  increase  the 
low  note's  volume  until  it  makes  the 
amplifier  clip.  Now,  the  high  note  gets 
dipped  off.  too.  because  al  the  mo- 
ment of  clipping  both  signals  get  cut 
off.  Thus,  the  low  note  has  interfered 
with  the  high  one,  causing  true  mixing. 

II  sounds  terrible  in  a  stereo,  but  it's 
exactly  what  we  want  in  an  RF  mixer, 
because  it  creates  byproducts,  and 
those  are  what  we  are  after. 

We'll  continue  this  radio  anatomy 
lesson  next  month.  Till  then,  73  de 
KB1UM, 
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Five-component 


tors  at  each  end  of  the  board,  I  installed  the 
standoff  insulators.  I  then  soldered  the  chip 
capacitors  in  place  with  great  care— they  are 
small* 

Next,  I  mounted  the  MAR-8.  First  I  bent 
pins  2  and  4  down  so  they  touched  the  copper- 
clad  board  (ground).,  then  I  soldered  them  to 
the  board.  Pins  1  and  3  were  bent  straight  out 
to  span  between  the  standoff  insulators  which 
support  the  input  and  output  capacitors.  Then 
they  were  soldered  in  place, 

After  this,  I  slipped  the  ferrite  (or  pow- 
dered iron)  bead  over  the  resistor  lead  nearest 
to  pin  3  of  the  MAR-8,  I  soldered  this  lead  to 
the  standoff  insulator  connected  to  pin  3  of 
the  MAR-8.  The  other  end  of  this  resistor  was 
connected  to  another  standoff  insulator  and 
became  the  attachment  point  for  the  + 12  volt 
supply.  Incidentally,  the  size  of  the  resistor  is 
chosen  to  provide  approximately  36  mA  to 
the  MAR-8.  The  data  sheets  recommend  1 1 1 
ohms,  but  I  used  120  ohms  because  that  is 
what  I  had  on  hand.  The  data  sheets  also 
recommend  a  1  jiF  capacitor  from  the  +  1 2 
volt  point  to  ground  if  erratic  behavior  is 
experienced*  My  amplifier  did  not  need  this 
capacitor. 

Figure  1  shows  the  schematic  for  the  ampli- 
fier. Figure  2  gives  a  pictorial  representation 
of  how  the  amplifier  was  assembled. 

Photo  A  is  a  close-up  picture  of  the  device. 
The  length  of  the  little  enclosure  is  about 
1-1/2"  inside  of  the  box.  It  is  about  1/2"  wide 
and  about  5/8 #  deep.  In  this  view  the  sides  of 
the  box  have  been  removed  to  show  the  com- 
ponents, MAR-8  can  be  seen  in  the  center. 


amplifier 


Continued  from  page  12 


After  I  tested  the  amplifier,  I  cut  three  more 

pieces  of  copper-clad  board  and  enclosed  the 
device  by  soldering  ihe  [hree  pieces  together 
to  form  a  box.  I  have  used  the  amplifier  for 
about  six  months  now  with  good  results . 


Parts  List 

Qty,  Device 

1  MAR-8 

2  1 00  pF  chip  capacitors 
1  120  ohm  resistor 

1  ferrite  bead 

2  chassis  mount  female  BNC 
connectors 

5         insulated  standoffs 
Misc:  Box  (made  out  of  PC  board 
material). 

Parts  Sources 

MAR-8:  Mini-Circuits,  Box  350166, 
Brooklyn  NY  11235-0003;  phone  (718) 
332-4661. 

100  pF  chip  capacitors  &  resistor:  Mini 
Circuits^  or  Oigi-Key,  701  Brooks  Ave* 
South,  P.O.  Box  677,  Thief  River  Falls 
MN;  (800)344-4539. 

RF  Bead:  Amidon  Associates,  P.O. 
Box  956,  Torrance  CA  90508;  phone 
(21 3)  763-5770. 

BNC  connectors:  Radio  Shack  stores. 


SHORTY  ALL-BANDER 


THE  PERFECT  MATCH  FOfl 

ANTENNA  TUNERS  WITH 

A  BALANCED  OUTPUT 


[SB 


ONLT  70  FOOT 
LONG  OVERALL 


■ 


•  C*flttr+ led  *ittv  ll^1*^Bpfc*ciK430i*mti«U^«01iii™mfi3Jdn  liw 

■  irr'jdcb  ;.*r\m  ♦nsutntot  *ilft  *n  eye  hook  lot  C*H<k  tupport 

■  I nC  I udtts  CLrttam  moided  maulalors  molded  of  too  quinty  malm  ibI  wth 
high,  dipilrtfrif  quJlllnH  *ftti  e*MtftfH  ***MW*bil  ly 

-  Compfplfl  itislallaliOA  irmrueihOns  indited 

■  Overall  length  70  tool  lass  wlwi  **&cied  as  art  irvvirtod  </*e  of  sioper 

■  Handle's  V  hw  PEP  4  cOvb's  160  I h rough  10  mnitn 

•  M»y  be  trimmed  Id  fn  small  city  lots 

Only  $39.95  ppd 

ThR  *U  flAHQER  mPtilE,  411  band  doublet  type  ariiannri  m  Fully  *-•><* 
eel  OWflJI  tirigEhi  1 35  IcuL  wiin  100  feel  J50  OHM  <eedlmir 

Only  S29.95  ppd 

G5RV  ANTENNA 


rn&i 


Tr>a  G$nv  HULTiBANOEn  s-:em* 4 en  i.;mri  *i  bmeo*)  ao 

HH2J  *Q2  loan  dtfKte  On  I  B  MKi  W  ameot*  mey  t»  mrfU  «  i  Mr 

DcrtilTnBtiprM#fln**<»agii«d^tnalur^iF^*50«**^9rOiJ^  Tne 

ptdtpfrt  cofmMvhon  of  a  ice  iom  lai-ioc  ana  31  ie*i  of  joq  ct*m  kw 

lumrfead  Ir  ■nfft4s#t&ri  tail  actreves  resonareff  on  air  ma  *matauf  bands 

Irom  40  lt*f*wgtl>  *0  mptler*  *iih  onrfy  one  wOwa  There  11  f»  K»S  M 
I'arJt  and  CCnIs  Ttio  itnpffdartee  present  a1  rr>«  arid  fjl  ihe  300  d^m  KW 
iwnniaad  iiuii&imnfitir>  imp  is  about  50'SD  client,  a  good  malch  10  lie  fo 
Iee1  or  RGBX  rnin>  1c«m  QMn  II  comes  CDmpifllely  assc-mbind  read^  lor 
msmualiori,  hendlt*  2  KW  F£P  anrj  rnay  be  uned  in  a  hor^onlal  w  M> 
'.■ttrifd  "V"  co*Hit|ijrii(on 

MODEL  BANDS      LENGTH 

GSHv-MR  B0- 10  10?' 

(model  itlustraied) 
G5RV  60-10  102 

{00  i*nw  o#  cable   with  31    b*J 
GSPVJB  4&I0  M 

(no  Bfmr  Of  catile  *nh  26"  t»i 


PRICE 
(44.95  a*»q 

S34  96  ppd 
reedhriai 


Af  VOUR  DCALER   IF«OT   ORDER  WRECT 


VGE 


VAN  OORDEh  ENGINEERING 
BOX  21306  S  EUCLJO  OH*0  44i2i 
PHQNE  t^l5i  -*ai-o59D  FAX  4jlfiii  «Bl-a3?4 


CIRCLE  120  ON  READER  SERVICE  CARD 


* 
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BULLETIN 


CALL  US 
NOW! 


Your  Ham  Dollar  Goes 

Further  At 

call  or  write  for  special  quote 


When  it  comes  i< 

FASTDELIVEPV    HONEST  DEALING  and 

PROMPT-DEPENDABLE  S-E-R-V-l-C-E  back-up 


We  don  r  lust  aavefti5£  -t  —  ^'EGJVE  1T1 


c&e>£f  &&zf 


In  1937.  Stan  Burghardt  (W0IT).  because  of  his  intense  interest  in 
amateur  radio,  began  selling  and  servicing  amateur  radio  equipment 
in  conjunction  with  his  radio  parts  business.  We  stand  proud  of  this 
(ong-lasting  tradition  of  Honest  Dealing,  Quality  Products  and 
Dependable     S-E-R-V-t-C-E'! 

Above  all.  we  fully  intend  to  carry  on  this  proud  tradition  with  even 
more  new  product  lines  plus  the  same  "fair"  treatment  you've  come 
to  rely  on.  Our  reconditioned  equipment  is  of  the  finest  qualfty  with  30. 
60  and  even  90-day  parts  and  labor  warranties  on  selected  pieces. 
And  always  remember: 

—  WE  SERVICE  WHAT  WE  SELL  — 


SELECTION 


%IM\M 


SATISFACTION! 


AMERICAS  MOST  RELIABLE  AMATEUR  RADIO  DIALER" 

SELL-TRADE 

New  &  Reconditioned 

Ham  Equipment 

Call  or  Wriie  Us  Toda>  For  a  Quote! 
You" II  Find  Us  to  be  Courteous,  Knowledgeable 

and  Honvsi 

phone  (605)886-7314 
fax  (605)  886-3444 


AEA 

Alinco 

Ameritron 
Amphenol 
Ampire 
Antenna 
Specialists 
Astron 


8  &  W 

Belden 

Bencher 

Bird 

Butternut 

Centurion 

CES 

Cushcraft 


Daiwa 

Hustler 

Kantronics 

Kenwood 

Larsen 

MFJ 

Mirage  KLM 
Mosley 


Palomar 
Radio  Callbook 

Ritron 

Rohn 
Teiex/Hygain 

Ten-Tec 

Unadilla  Reyco 
Yaesu 


STORE  HOURS: 

t-3  P.M.  [CST] 
MONDAY  thru  FlIDAT 

OPtM  SATURDAYS 
Iran  It  *  M    ((ST) 

CLOUti 
',UN0*TVH0UCAT5 


ffili  ■- 


Write  today  for  our  latest  Bulletin/Used  Equipment  List. 


182  N   Mapfe 

P.O   Box  73 

Watertown,  SD  57201 


Get  the  most  of  HF  Mobiting 

Yaesu  FT-747GX 
SPECIAL  OFFER! 

CALL  TODAY 
FOR  SPECIAL  QUOTE 
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Number  14  on  your  Feedback  card 


PECIAL  EVENTS 

Ham  Doings  Around  the  World 


Listings  are  free  of  charge  as  space  permits.  Please  send  us  your  Spocial 
Event  two  months  in  advance  of  the  issue  you  want  it  to  appear  in.  For 
example,  if  you  want  it  to  appear  in  me  January  issue,  we  should  receive  it  by 
October  37.  Provide  a  dear,  concise  summary  Of  the  essentia}  details  about 
your  Special  Event  Check  SPECIAL  EVENTS  (Area  1 1 }  on  our  BBS  (603- 
525-4438}  for  listings  that  were  too  tate  to  get  into  publication. 


ST.  CATHARINES,  ON?.f  CAMADA  The 
Niagara  Peninsula  ARC  Inc,  will  hoW  its  14th 
Annual  Big  Event  HamfeslTOinner-eianee  at 
the  CAW  Han,  124  Bunting  Rd  Admission 
is  $4.  Tables  $1?  commercial;  55  non- 
commercial. Talk-in  on  147.24/\S4.  Dinner 
dance  tickets  are  available  only  in  advance. 
Contact  N.P.A.R.C.  tnc.t  PO  Box  692,  St. 
Catharines,  Ontario  L2R  8Y3,  Canada. 
(416)  934-3231  or  VE3KLM  #  V£3SNP. 

KNOXVILLET  TN  The  Shnners  of  the  Ker- 
beia  ARC.  Kerbeta  Shrine  Temple,  will  spon- 
sor (he  SEVIERVILLE  HAMFEST  at  their 
Temple  m  KnoxviHe  from  8  AM-4  PM  Tables 
SS  plus  a  $2  admission  ticket  per  person. 
Tailgatjng  S3  plus  $2  admission  tic  ket.  Dealer 
set-up  at  4  PM-9  PM  Jan.  31 .  and  5  AM-S  AM 
Feb.  1 ,  No  crafts  allowed.  Talk-in  on  146.34/ 
,94.  For  iBble  info  contact  PaulBalrd  KY4A, 
1500  Coulter  Shoal*  Ctr.T  Lenoir  City,  TN 
37771.  (615)  986-9562.  FCC  Exams  by 
Western  Carolina  ARS/VEC,  Inc  at  &3G  AM, 
no  walk-ins,  Mail  completed  610  along  with 
your  check  for  $5  25  made  payable  to 
WCARS/VEC,  5833  Clinton  Hwy.,  Suite 
203,  Knoxviffe  TN  37912-2545^  (615)  688- 
7771.  Registration  deadline  is  Jan.  30,  1992. 


FEB  a 


BLAINE  (MINNEAPOLIS),  MN  The  11th 
Annual  Midwinter  Madness  Hobby  Electron- 
ics Show,  sponsored  by  the  Robbinsdaie 
ARC.  will  take  place  irom  8  AM- 2: 30  PM  at 
the  National  Sports  Center,  1700  105th  Ave. 
NE  Free  parking  Indoor  Flea  Market  tables 
76  Commercial  booths  Advance  tickets  $4; 
$6  at  the  show.  VE  Exams  on  Feb  7  at  6  PM. 
Talk-in  on  147.667  06  Contact  Midwinter 
Madness  Hobby  Electronics  Show,  P.O. 
Box  22613,  RobbinsdBle  MN  55422.  (612} 
537-1722. 


FEB  9 


MANSFIELD,  OH  The  Mansfield 
ft|id*Wtnier  Hamfest/Computer  Show  will  be 
heid  a!  I  he  Richland  County  Fairgrounds  be- 
ginning at  7  AM  indoor  Flea  Market  Advance 
tickets  54.  S5  at  the  door  Tables  $9  in  ad- 
vance. Si  2  at  the  door,  rf  available  Talk-in , 
call  W8WE  on  146.34/  94  Reservation  dead- 
line Feb  1 ,  1992.  Send  SASE  and  payment  to 
Dean  Wrasse  KB8MG,  1094  Beat  Rd., 
Manstteid  OH  44905:  or  phone  (419)  589- 
^4^5  after  4  PM  EST 

MELVILLE,  NY  The  Long  Island  Mobile 
ARC  wil  hoW  a  Manifest  from  9  AM^4  PM  at 
Electrician's  Hail.  41  Pinetawn  Rd  VHF  tune- 
up  clinic.  Admission  SS  at  the  gate:  exhibitors 
$20  m  advance.  Talk-in  on  1 46. 25/. 85.  Con- 
tact Nell  Hartman  WE2V,  (516)  462-5549, 
or  Mark  Nadet  NK2T,  (516)  796-2366, 


FEB  14-15 


S  A  R  AS  OT  A,  PL  The  1 3th  An  nu  a  I  Sarasota 
Hamfest/Compuler  Show,  sponsored  by 
Sarasota  HamfesL  Inc.  wiN  be  held  at  Ro- 
berts Sports  Arena.  3000  Ringing  Blvd.  from 
1  PM-B  PM  Fri .;  9  AM-3  PM  Sat  VE  Exams  at 
930  AM  Sal  Free  parking;  RV  parking  $15 
per  nigh  I  (pre-registered).  Admission  tickets 
$5  in  advance.  57  at  the  door;  children  under 
1 2  free  with  an  ad  ui  i .  Tables  St  5  each  :  booths 
$20  per  table.  For  more  info  contact  Sarasota 
Hamfest,  Inc.,  c/o  Gene  Marino  W1IDH, 
4858  Tlvoli  Ct.f  Sarasota  FL  34235.  or  call 
(813}  355-0675  from  9  AM-9  PM.  Informal 
banq  uei  7  P  M  Sal  ai  Shrine  Temple ;  5 1 5/sirv 
0e.  $25/coupJe. 


FEB  16 


GOLD  EM,  CO  The  Aurora  Repeater  Assn 
will  hold  its  10th  Annual  Swapfesi  at  the 
Jefferson  County  Fairgrounds.  15200  W.  6th 
Ave.,  from  8:30  AM- 2  PM.  Contact  Judi 
WD6HNP,  (303)  450-6910,  or  Jan  KA  7TYU, 
(303)  680-8857;  or  write  Aurora  Repeater 
Aaan..  P.O.  Box  39666.  Denver  CO  80239. 


FEB  22-23 


CINCINNATI,  OH  The  Ohio  State  ARRL 
Convention  1 992  will  be  held  at  the  Cincinnati 
Gardens  Exhibition  Center,  Langdon  Farm 
Rd.  and  2250  Seymour  Ave,,  (Stale  Route 


561)  8  AM-5  PM  both  days.  Flea  Market  ad- 
mission 56  in  advance,  $6  at  the  door.  Free 
parking.  Flea  Market  table  charge  is  515  per 
table,  prepaid  prior  to  Feb.  16  Late  reserva- 
tions are  517  50  per  table  Make  checks 
payable  to  ARRL  Ohio  State  convention 
f  992  and  mail  with  application  to  Stan  Cohen 
WD8QDQ,  2301  Royal  Oak  Ct,t  Cincinnati 
OH  45237,  (St 3)531-1011.  For  info  contact 
Joe  Hatpin  W8JDU,  11615  Geneva  Rd . 
Forest  Park  OH  45240;  (513)  851-1056 
nltas. 


FEB  23 


LIVONIA,  Ml  The  Livonia  ARC  will  hokj  its 
22nd  Annual  Swap'n  Shop  from  3  AM-4  PM 
at  Dearborn  Civic  Center,  Dearborn  Ml  VEC 
Exams,  Talk-in  on  144,75/145.35.  For  infot 
send  4x9  SASE  to  Neil  Coffin  WA8GWL, 
Livonia  ARC,  P.O.  Box  2111,  Livonia  Mt 
48151.(313)427-3905. 

MILFORD.  CT  All  Class  Exams  by  the 
Coastline  Amaieur  ARA,  will  be  held  at  the 
Fowler  Bldg  .  145  Bridgeport  Ave.,  at  12 
noon  Walk -ins  Contact  Gary  NB1M,  (203) 
933-5125,  or  Dick  WA1YQ&  (203)  874- 
1014. 

ROCK  IS  LAN  D  H I L  The  2 1  st  Ann  ual  Daven- 
port (Iowa)  ARC  Hamfesl  win  be  at  the  OCCA 
Expo  Center  in  Rock  Island  IL  beginning  ai  3 
AM.  Wheelchair  accessible  Flea  Market 
Commercial  exhibits,  VE  Exams.  Talk-in  on 
the  WiBXR  146.2a/  ©a  repealer,  Tickets  $3 
in  advance,  54  at  the  door.  Tables  are  S8  each 
paid  m  advance  by  Fee.  15;  $10  after  the 
15th-  Commercial  booths  and  AC  hook-ups 
are  extra.  Hamfest  contact  is  Dave  Jo- 
htnnsen  WB8FBP.  2131  Myrtle  SL,  Daren' 
port  M  52804.  For  ARflUVEC  Exam  info, 
contact  At  Broendet  N90K.  2712  38th  St.. 
Rock  Island  IL  61201. 

CUYAHOGA  FALLS,  OH  The  Cuyahoga 
Falls  ARC  wilt  hold  its  38th  Annual  Hamfest  at 
the  ST.  V.  Cenler.  3479  State  Rd.,  from  7 
AM-3  PM.  Wheelchair  accessible.  Tickets  $3 
In  advance,  54  at  the  door.  Tables  S5  {seHers 
may  bring  their  own  tables).  SASE  for  ticket 
orders  and  table  reservations  to  Bitt  Sovtn> 
sky  K8JSL,  2305  24th  St,  Cuyahoga  Falls 
OH  44223.  (216)  923-3830, 

NEW  STRAWN,  KS  The  Neosho  Valley 
ARC  will  sponsor  an  Electronics  Hobbyist 
Auction  at  the  St  raw  n  school  bldg  beginning 
at  10  AM.  No  entry  fee  will  be  charged,  but  a 
10  percent  consignment  lee  will  be  charged 
on  all  items  sold.  Set-up  at  6  AM,  Talk- in  on 
146.52  MHz.  Contact  Bob,  (31 6)  364-5446, 
or  write  to  N+Y>A.R.G.,  P.O.  Box  931. 
Burlington  KS  66839- 


FEB  20 


BISMARCK,  ND  A  Hamfesi  sponsored  by 
Central  Dakota  ARC.  will  be  held  at  the  Com- 
fort Inn,  1030  Interstate  Ave  .,  from  3  AM-3 
PM,  Advance  tickets  $2.  53  ai  the  door.  Ta- 
bles $4  Contact  CDAftC,  P.O.  Box  7162. 
Bismarck  ND  58507.  Dee  KB8CGK,  (701) 
224-9139. 

BROOK  S V I LLET  FL  The  Hernando  Cou  nty 
ARA  will  hold  its  10th  Annual  Hamfest  at  the 
Hernando  County  Fairgrounds;  located  about 
two  miles  south  of  Brooksvllle  on  U.S.  Hwy. 
41 ,  Doors  open  at  5  AM  and  close  shortly  after 
3  PM,  Free  parking  Overnight  parking  will  be 
permitted,  but  there  are  no  facilities,  indoor 
swap  areas.  Advance  tickets  54,  55  at  the 
door.  Send  SASE  and  check  to  Hamfest 
Chairman,  205  rV.  Alpine  Circle, 
Brooksviite  FL  34601.  Ticket  requests  re- 
ceived after  Feb.  20  will  be  held  at  the  gate. 
Tables  $10;  Tailgate  space  55.  Everyone,  in- 
cluding dealers,  must  purchase  a  ticket,  Talk- 
in  on  146. 11 5/, 71 5  (club  frequency).  For  Info 
call  (904)  786-4840  attar  7  PM. 

ORANGE,  TX  The  Orange  ARC  will  spon- 
sor their  7th  Annual  Hamfest -Flea  Market  at 
the  V.F.W  HaU  on  Hwy.  87,  one  mile  north  ol 
IH  10,  in  Orange  TX,  from  6  AM-^*  P14  Free 
admission.  Paved  parking  Set-up  at  7  AM. 
Tables  $5  for  individuals.  S 1 5  for  dealers— no 
limit.  Pre-registrations  musi  be  postmarked 


by  Feb.  9.  No  refunds  on  unclaimed  lables- 
VE  Exams  at  9  AM,  send  610  Form,  wtth  a 
copy  of  your  currant  license  and  any 
C.S.CE,  with  a  check  for  55.25,  to  Orange 
ABC,  P.O.  Bom  232.  Orange  TX  77630. 
Bring  original  documents.  Walk-ins  accept- 
ed, but  preference  win  be  grven  to  pre-regjs- 
era; ions  For  info  call  Sherwood  Buckalew 
KASVOT,  (409)  883-8111  or  Dan  Kltiougb 
WB4GYS,  (409)  789-8436. 


MAR  1 


YORK,  PA  The  5th  Annual  York  Springiest 
(Ham/Computer)  will  be  held  indoors  at  the 
Dover  Fireball  beginning  at  8  AM  Blacktop 
parking.  Tables  $4.  laiJgating  52  per  space. 
Admission  54.  Unlicensed  spouse  and  chil- 
dren under  12  free.  VE  Exams.  Talk-in  on 
T  46. 37/97.  For  info  and  registration  call  (301) 
239-3878.  or  write  York  Springiest,  P.O. 
Box  3 1 6,  New  Freedom  PA  1 7349-03 16. 

YONKERS.  NY  The  Westchester  Emer- 
gency Communications  Assn.  will  sponsor 
their  8ih  Annual  ARRL  sanctioned  Hamfest/ 
Computer  Show  from  5  AM- 2  PM  at  Vonkers 
Raceway,  intersection  of  1-87,  Central  and 
Yonkers  Ave  Admission  55;  children  under 
14  tree  with  adult.  Tailgating.  Handicap 
entrance  and  parking.  Walk-in  FCC  Exams  - 
Prereglstration  required  of  all  vendors  (in- 
cluding lallgatlng).  Contact  Sarah  Wtison 
N2EYX,  3478  Russell  Place,  York  town 
Heights  NY  10598,  (914)  982-7279.  Talk-in 
on  147.060. 


MAR  7 


CAVE  CFTY,  KY  The  1 6th  Annual  Glasgow 
Swapf  est  wiH  be  held  by  the  Mammoth  Cave 
ARC  at  the  Cave  City  Conventron  Cenler. 
beginning  at  8  AM  Ceniraltime.  Admission  $4 
per  person.  Tables  55  each.  VE  Exams,  welk- 
ins welcome  Be  sure  to  bring  your  original 
license  and  a  copy  if  you  are  upgrading.  Talk- 
in  on  146  347.94.  For  info  and  reservations, 
write  10  N4HCO,  1379  Whites  Chapel  Rd., 
Glasgow  KY  42141. 

A8SECON,  NJ  The  Shore  Points  ARC  will 
sponsor  its  10th  annua)  hamfest  "Springiest 
'92*,  ai  Holy  Spirit  High  School  on  Route  9,  Va 
mile  south  of  Route  30.  Doors  open  to  the 
public  at  9  AM.  Set-up  at  7  AM.  Outdoor  tail- 
gating  space  will  be  available  on  the  day  of 
the  hamfest,  weather  permitting  Limited  AC 
is  available  indoors.  Sellers:  SS  per  B  table: 
buyers i  $4.  (XYL's  and  children  tree)  Free 
parking  Taik-m  on  146.385/935  For  info 
write  to  SPARC,  P.O.  Bom  142,  Absecon  NJ 
08201. 


MAR  a 


INDIANAPOLIS,  JN  The  Morgan  County 
Repeater  Assn.  will  sponsor  the  INDIANA 
HAMFEST  al  the  Indians  State  Fairgrounds 
Pavilion  Bldg.,  beginning  at  8  AM.  Admission 
57  at  Ihe  door.  3  Flea  Market  tables  (includ- 
ing space)  512  each  No  space  will  be  sold 
without  a  table.  Set-up  Sal.  Mar  7  from  3 
PM-9  PM.  Security  provided  overnight.  Set- 
up Sun,  Mar,  8  from  6  AM-8  AM  All  vehicles 
must  be  out  of  the  building  by  7:45  AM  Free 
parking  Talk-in  on  145.25.  For  infryreserva- 
ttons.  send  SASE  before  Feb.  22  to  Aifeen 
Scales  KC9YA,  3142  Market  Place,  Btoom- 
ington  IN  47403.  (812)  339-4446. 

SPECIAL  EVENT  STATIONS 


FEB  1-2 


VERMONT  OSO  PARTY  The  Central  Ver- 
mont ARC  will  host  the  Vermont  OSO  Party 
from  Feb  I  at  000Q2-2400Z  Feb.  2.  Stations 
may  be  worked  on  CW,  Phone,  RTTY,  Pack- 
et, or  AMTOR,  up  to  5  times  on  each  band. 
Exchange  signal  report  and  QTH  (county  for 
VT  stations:  state/pro vince/cou nty  for  oth- 
ers). Frequencies:  Phone-lower  25  kHz  of  the 
80-15  General  bands  and  28  3-265  MHz; 
CW^40  kHz  up  from  bottom  edge  of  80-15 
meter  band  and  in  Novice  bands;  other  mod- 
es in  the  usual  area  of  all  bands.  Count  i  point 
tor  phone  OSO,  2  points  for  oiher  mode 
GSOs  Muftipfy  by  number  of  counlies  or 
states/provinces/counrnes  Work  W1BD  for 
an  extra  multiplier.  Log  sheets  and  scoring 
sheets  available  for  SASE  from  OSO  Party 


Manager  Boo  QeForge  KIHKl  RR  #1  Box 
271,  Brooktfefd  VT  05036.  Entries  must  be 
mailed  by  March  1st,  For  results  send  an 
SASE. 

CADILLAC,  Ml  The  Wexaukee  ARA  will  Op- 
erate Station  WD3KUS  from  the  North  Ameri- 
can Snowmobile  Festival  from  Feb  1  at  1400 
UTC-0400  UTC  Feb,  2,  Frequencies:  7.245 
MHz  ±  GRM,  26,345  MHz  ±  ORM,  and 
14698  MHz  (  600)  repeater  For  a  certifi- 
cate, send  a  GSL  with  a  9  x  12  SASE  to 
Wexaukee  ARA,  P.O.  Bom  163t  Cadillac  Ml 
49801. 


FEB  t-Z9 


VOICE  OF  AMERICA  OSO  PARTY  The 
Voice  of  Amenca  will  celebrate  its  50lh 
Anniversary  by  holding  a  QSO  contest  from 
Fab.  1  at  0000  UTC-2359  UTC  Feb.  29,  to 
help  promote  worldwide  awareness  of  the 
many  amateur  radio  stations  I  hat  are  affil- 
iated with  VOA  The  object  is  lo  log  as  many 
VOA  related  stations  around  the  world  as 
possible  within  Ihe  given  time  frame.  All 
VOA  amaieur  stations  will  add  the  suffix 
/VOA.  'slash  VOA"  when  they  sign  their 
can  Stations  outside  the  US  will  announce 
that  ihey  are  ,hVOA  50th  Anniversary"  sta- 
tions. Frequencies  ±QRM;  Phone- 3920, 
7260, 1 43t6.  21416  and  28416  kHz,  All  other 
modes-3550,  3725,  7050,  7125,  14050T 
21050,  21150,  23050  and  28150  kHz,  SWL 
entries  are  encouraged.  Logs  must  be 
received  at  VOA  Headquarters  no  laler 
than  Apr.  30.  1992.  Contact  Voice  of  Ameri- 
ca Amateur  Radio  Club  K3EKA,  Attn:  Con* 
test  Committee*  330  Independence  Ave. . 
SW,  VOA  Mail  Room-Code  73.  Washing- 
ton  DC  20547* 


FES7-16 


VERNON .  BC ,  CANADA  The  N  o rtti  Oka n  a 
gan  RAC  will  operate  Station  VE7NOR  during 
Ihe  32nd  Annual  Vernon  Winter  Carnival.  Fre- 
quencies: 23.575,  14.275,  7.175  and  3. 775. 
The  "Winter  Carnival  Award  Certificate"  is 
free  with  a  QSL  card  or  OSO  log  info,  out  we 
request  that  amateurs  please  send  $1  or  2 
tRCs  to  cover  postage  to  Winter  Carnival 
Awmfd-VB7NOR,  Bom  1708,  Vernon  BC. 
Canada  V1T8C3. 


FEB15-16 


PHOENIX,  AZ  The  Motorola  ARC  of  Arizo- 
na will  operate  KG7RS  on  Feb.  15,  1500Z- 
01 002  Feb  16,  lo  commemorate  Arizona's 
80th  Birthday  Operation  will  be  in  the  lower 
portions  of  the  40,  20  and  1 5  meter  General 
phone  subbanos  and  the  10  meter  Novice 
subband:  CW  in  the  General  and  Novice  CW 
suboands-  For  unfolded  certificate  send  GSL 
and  8  x  1 2  SA$E  to  KG7PS.  2802  «T  34th  St , 
Phoenix  AZ  85008. 


FEB  21 -23 


MARQUETTE.  Ml  The  Hiawatha  ARA  will 
operate  a  Special  Event  Station  honoring  the 
UP  200  Sled  Dog  Championship.  The  station 
will  run  from  Feb.  21  at  7  PM-1  PM  Feb  23. 
Frequencies:  28300-23500.  21300-21450 
and  14225-14350  For  a  certificate,  send 
GSL  and  SASE  to  N8GBA.  21  Smith  Lane, 
Merquette  Mi  49855. 


FEB27-MAR 


DELANO,  C A  The  Kern  County  Cent  ral  Val- 
ley ARC  will  operate  W6LIE  from  the  transmit- 
ter site  of  "Voice  of  America"  short  wave 
station.  Frequencies:  SSB-3.S55,  7.23St 
14.245,  21.335,  28  335  and  28  535;  CW- 
3.535.7.036  14  035,21.035,28  035:Digitai- 
3.065.  7.065.  14.065.  21  065.  28-145-  For 
spectaJ  QSL  card  send  SASE  to  W6LIE  Spa* 
del  Event  P.O.  Box  743.  Bakersfietd  CA 
93302,  U.SJk. 


MAR1  -2 


WISCONSIN  QSO  PARTY  The  West  AIHs 
RAC  will  host  the  Wisconsin  QSO  Parly  from 
Mar.  1  ai  1BOOZ-0100Z  Mar  2.  Modes  CW 
and  Phone.  Work  all  stations  once  per  mode 
on  each  hand.  Frequencies:  CW-3550, 3705, 
7050,  7125.  14050.  21150:  PhOne-3890. 
7230.  14290,  28400  Entries  must  be  pee* 
marked  by  Apr.  15  and  seni  to  Wisconsin 
OSO  Party,  West  AMs  Radio  Amateur  Club, 
P.O.  Box  1072,  Milwaukee  W!  53201. 
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Random  Output 

Continued  from  page  84 

you  do  to  pay  the  rent?'7)  If  that  goes  nowhere,  ask 
him  what  he  does  in  his  spare  time,  ("Do  you  have 
any  hobbies  other  than  ham  radio?* ")  Rod  a  common 
interest,  and  don't  be  afraid  to  talk  a  little  about 
yourself,  ('Tve  got  to  keep  an  eye  on  the  clock,  My 
wife  and  I  have  tickets  to  a  Motley  Cms  Concert/1)  if 
you1  re  exdted  about  something,  you  should  be  able 
to  interest  someone  else  in  it. 

Current  Events 

Talking  aboul  recent  news  stories  te  a  good  way  to 
get  the  conversation  rolling,  A  simple  question  like, 
"Did  you  hear  the  latest  from  the  Soviet  Linton?" 
might  open  up  all  kinds  of  topics  from  Marxist  doc- 
trine to  an  olMimer's  WWfl  stories.  With  the  map  of 
Europe  changing  on  an  almost  weekly  basis,  the 
upcoming  presidential  election,  and  whatever  scan- 
dal the  press  has  seen  fit  to  sell  soap  with  this  week, 
great  conversation  starters  are  always  as  close  as 
your  newspaper. 

The  Second  Time  Around 

If  the  first  OSO  wan  someone  was  anything  dose 
to  a  real  conversation,  you  Should  honestly  listen  for 
that  callsign  again,  Second  QSOs  are  usually  much 
more  easygoing  than  the  first. 

Make  reference  to  something  you  discussed  dur- 
ing your  first  contact  ("So,  how  was  that  Motley  Crue 
concert?"}*  or  go  off  on  a  new  tangent.  Answering  a 
CQ  with,  "Hi,  Joe.  ..it's  Dave,  N1GPH  How  ya' 
doirV?"  immediately  starts  things  off  on  friendly 
footing. 

It  Takes  Effort 

Its  not  easy  to  get  to  know  someone  over  the  radio. 
It  takes  a  real  effort  to  drag  some  people  out  of  their 
shells  and  get  them  to  open  up  about  themselves. 

Keep  at  it  If  we  all  strive  to  be  better  conversa- 
tionalists, it  will  make  us  aJJ  better  communicators 


AMATEUR  RADIO- 
KING  OF  HOBBIES 

This  16*page  booklet  is 
packed  with  information  on  the  basics  of 
ham  radio  ...how  to  get  a  license  and  who 
to  contact  for  your  test.  To  obtain  a  free 
copy,  call  NARA  at  1-800-GOT-2-HAM. 


YOU  CAN  PASS  THE  CODELESS 

HAM  RADIO  TEST  AND  WE 

GUARANTEE  IT! 


If s  easy  and  fun  with  the  NARA  Educa- 
tion Package.  You  get  Don  Stone r's  Ham 
Radio  Handbook,  IBM  or  Macintosh  com- 
patible software  to  test  your  knowledge 
after  you  have  studied  the  book;  a  com- 
plete list  of  Contact  Volunteer  Examiners. 
the  FCC  Rules  and  Regulations  for  ham 
radio,  a  copy  of  Amateur  Radio— King  of 
Hobbies,  plus  a  bonus  copy  of  our  month- 
ly journal,  The  Amateur  Radio  Com- 
municator The  NARA  Education 
Package  is  only  S29.95  for  the  IBM  or 
$49.95  for  the  Mac  version  (3,00  S&H). 


NARA 


NAnoN^MwaPwooAssoa^noN 


CALL  US 
TODAY!! 


16541  Redmond  Way,  Suite  232 

Redmond,  WA  98052 

Telephone  Free  1 -800-GQT-2-HAM 


CIRCLE 


ON  READER  SERVICE  CARD 


CALL  913-381-5900 

FAX  913*648-3020 


ASSOCIATED  RADIO 

8012CONSER  BOX  4327 

OVERLAND  PARK,  KANSAS  66204  DV      ec,  .       -».-._ 

FVFRY  II  AY  All  brands  new  and  reconditioned. 

A  HAMFEST 

WE'LL  BUY 

YOUR 
EXTRA  RIG 
STATIONS  - 

ESTATES  ETC. 

Send  $3.00  for  our  current  catalog  and  wholesale  sheet 


ATV  CONVERTERS  •  HF  LINEAR  AMPLIFIERS 


DISCOVER  THE  WORLD  OF 
FAST  SCAN     /fit     _TtL£Vt! 

MOM 


HF  AMPtjFRERS  »r  MQTQiQlA  BULLETIN* 


i,..  I-  HF  Aj-EfW-.  Dt.cnW< 
m  ih.  MOTOROLA  BJriit-i 


mW&tiSBt:- 


ICITAt,  FREQtftlfCT  Rl 
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AN  7*3  140 W  I  0)  » 
AN770L  mw  i  ii.ro 
AN770H  30 W  I  01  10 
AR311  JBOW  1*03  00 


Ent]    MOW  I  11.01 
E«1?A  3MW  llJflO 
EfllQ*  *fl0W  |44l. II 

AH  305  30OW  im  13 


HtW!»    IK  WATT  J-»  WHi  AwtpfifU* 


AMATEUR  TELEVISION  CDNVl 

rrl 


1   4H-4U _. TUT*  KM 

ATV1   430-4S6  |G-A4~MT1._       I  II.U  K<t 

•  SO  OS  Kit 


AUDIO  SQUELCH  CONTROL  for  ATV 

511 |  JQ.04  KM 


awiTFH  VHF  AWPUFIER1 
75  W.ri  Mo4r»  ITSA 


POWER  5MlTTtFS  «N 

4*0    W.i  l       PEP  7 -Part 
1060  W.m  Pfp  2 -Ron 
ITWWiH      PfPI-P«i 

00  WA  J  T  42JLJ 


.UHlMlf: 


COMBINERS 


n-inm'm 


I  10  OS 


-PULL  LINEAR 


I  n.«  km 

moos  w.t 


•f   MtJ/IWlri 


i7— Pp  OM) 
KEHT-I 


F*r  *rt»W  **i 


«, 


i  it  oo 
i     too 

*r  mutt  far  aw  h*t  c 


ME*T_SIN*  MATERIAL 

Mttdil  Ofi  H»l  Smtifft  liiJJiL  fc|  |  22  00 

CHS-6  Copper  Sprr-idfr^ibjl,'-*)  ...,.(  II  00 

W*  ftlu  i|«i  H»»i-t*-FinJ  »art* 

CHIP  CAFS-H-mwt/ATC 

METALCLAD  MICA  C  A  P  S  -  Untk  * . S*m<  ■ 

09  POWER  TRANSISTORS 

MiNI-CIRCMtT  MTX£RS 

SBL-t  (I     500Mi) 

561,  -IX  {10-loOOMi) 

ARCO  TRIMMER  CAPACITORS 

VK^DO-IO/te  BF  Ctwh-  

54-5oe-ol~3B  r##m*  iaoH  .„„... 

H*  Ti 


,  I  §50 
I   TM 

,  i    n 


Add  I  3  $«  f *r  ihiwim  tnd 


CCI 


5G1  Millfi 


Communication 
Concepts  Ina 

Dnvc  "  Xwtta,  Oh*  4531S  '  (513}  4?fr-§6££ 
FAXSl3-42ft-3fl11 


M 


CIRCLE  99  OW  READER  SERVICE  CARD 


•    a***************************** 


OOFF 

WALLCOVERINGS 

ANY  BOOK 

ALL  WALLPAPER 

ANY  BOOK  SEEN  ANYWHERE 

•  All  1st  Quality 

•  Instant  Price  Quote 

•  Free  Freight 


00FF 

WINDOW  BLINDS 

ALL  MAJOR  BRANDS 
ALL  STYLES 


Verticals 
Pleated  Shades 
Horizontals 
Roller  Shades 
Mini-Micro 
Real  Wood 
Mini  Blinds 


NO  UPS 

NO  SALES  TAX  (Except  Ml) 

SAME  DAY  PROCESSING 

ALL  1ST  QUALITY 

DEAL  DIRECT  AND  SAVE 

VISA  AND  MASTERCARD  ACCEPTED 

KNOWN  FOR  LOWEST  PRICES 


SHOP  AT  YOUR  LOCAL  STORE  AND  CALL  FOR  PRICE 

1  800  521  -0650 

POST  WALLCOVERING  DISTRIBUTORS,  INC. 
HOURS:  MON.-FRI.  9-8:00  SAT.  9-6:00  E.S.T. 

FOR  YOUR  CONVENIENCE  —  FAX  313  338-7943 


•   •*********•*******•**•*••*•*** 
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Enjoy  NEVER 

CLIMBING 
YOUR  TOWER 

AGAIN 


Are  you  too  scared  or  too  old  to  dra?  wever 
climb  again  with  this  tower  and  elevator  tram 
system.  Voyage*  towers  are  "T3  and  18  inch 
triangular  structures  stackabte  to  anv  height  m  7 
1/7.  8  V$  of  10/  section  lengtns.  Easy  to  install 
nmge  base,  waft  up  erection  Next  pejmo  tower 
wim  hevetng  DOits  n  base  Mount  rotor  and  large 
heavy  beams  on  Hazer  tram  and  with  one  hand 
winch  to  too  Of  tower  for  normal  operatng 
position ,  safe!  v  lock  system  operates  while  raising 
or  lowering.  At  last  a  cheap,  convenient  and  safe 
way  to  install  and  maintain  your  beam  This  Is  a 
deluxe  tower  svsrem  that  you  can  enjoy  today 


TOWER  PACKAGE:  50  ft  hgh  Oy  18" 
face  rower  kit.  concrete  foottig  section,  hinged 
base:  HA2B*  kit.  PhUystran  guy  wires,  turnouckies, 
earthscrew  anchors,  10"  mast,  thrust  Oearng,  toot 
Kit,  ground  rod  and  damp,  rated  at  15  sq.  ft 
antenna  toad  @  100  MPH,  $1974.95, 


50  by  ir  wsn  tortw ,  same  pkg  &  axiw 
hrtZEff  2  f&  TOx  n-hvv  cmry  atom  u*a  fr  wind  w 
hAKR  1  fw  Rtnr  »«d  Aim  3  sq  f  t  >wna  laaa 
HA3ER  4  far  !&nr  ft-hw  9^  HMfe  M  ft  wrtTO  Id 
TB  ASM  tfrvBE  bear  r*y  0AT  ma*  itsw  da 


Si  670^ 

252  35 
74  95 


SJtHfacoan  gu  jranreed.  cm  today  and  or<H* 
Dy  VHi.  M/C  or  mall  chKH  immediate  delivery 

Glwi  Martin  Engineering,  inc 

oept.  A 

RR  3,  Box  322 
Boonvllta,  MO  6S23S 

816-882-2734 

FAX  8 16-883-7200 


I 
I 


,;l 


CIRCLE  72  ON  READER  SERVICE  CARD 


QSO  more  lor  greater  distance. 
higher  gain  and  less  interference 
win  AAE Bandmaster  Quads  CaMof 
wnfie  today  tar  free  brochure  on  trie 
uwWtamousUHFVHF  HF2  3  4.  and  6  rtemem  quatte 
corcstruCtiOfl-Ruggeri  ftr»ginfisnng*An  weather*HigTtfy  tiimtfianal 
HExratent  F.U  <Pactel  powerhouse  ■Tool-free  assembly  -1  year  reptace 
men!  warranty -VISA  or  rvtasiercartf  wetcome<ustom  orders.  Alabama 
Amateur  E)ectronics*31G4  Cahaba  Heinhls  Road-B'ham.  AL.  35243 


CIRCLE  253  ON  READER  SERVICE  CARD 


579,95  +  5.QC  t  hipping- hand  ling 


■  Rugged  Constructs  rvTatieg  at  S$$ 

*  Salt  Mounting  to  Tower  pr  Masi 

-  Extsndad  Doub'e  Zepp  84'  @  144 

*  Broadband  -  Tunes  Ouistfe  Band 

■  SO-239  Fe&d  -  V«fy  Low  Loss 
'  Sinless  Elements 

and  Hardware 

■  All  New  Innovalive  Design 

*  Customers  Report  v«y  Posrtrv* 


144    320 

440  Whz 
Models 


Order  Direct  1-000^74-2880 

VISA-MC  OK  No  E*!ra  Charge 

BROADCAST  TECHNICAL  SERVICES 

n  Walnut  St ,  Marshfiefd.  MA  02050 


CIRCLE  84  ON  READER  SERVICE  CARD 


333313  @A   £  W  B  B I L  K/m 


VIDEO  KD.  BOARD 


•Custom  Graphics  with  your  Call  Sign 

*4  Screens  (2  Hi-res/2  color  bar) 

•12  VDC  Operation 

•Instant  Video  ID 

•Video  Relay  for  switching  in  Live 

Camera  Video 
•Built-in  Automatic  Sequencer- Timer 

(steps  through  all  four  screens) 

VDG-1  with  pre-programmed  calls: 

$99 

Call  or  write  for  catalog  of  available  graphics 

ELKTRONICS 

12536  T.R,  77  •  Flndlay,  OH  45840 
{419)422-8206 

ELKTROWCS 


aVSftSK 


1 2536  T.R  77 
Fuidi&y,  QH  4.5B1D 

(41*)  All  UW 


U8LWB-WMLE     A  ka»4lv    % 


CIRCLE  8  ON  READER  SERVICE  CARD 


here  is  the  next  generation  Repeater 


MAR  K  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  MasterTM  real  speech  *  voice 
readout    of    received    signal    strength, 
deviation,    and    frequency    error    •    4- 
channel    receiver   voting   •   clock   time 
announcements  and  function  control  •  7- 
helical  filter  receiver  ■  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even    includes    power    supply    and    a 
handsome  cabinet. 

Call  or  writ©  for  specifications  on  the 
repeater,  controller,  and  receiver  winners. 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  diafect  and  your  own  voice 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4. 


*«^CttH 


IgJA'JiIlL^.       - 


Phone:  #(508)  372-3442 
FAX:  #(508)  373-7304 

MICRO  CONTROL  SPECIALTIES 

Division  of  Kendecom  Inc. 

23  Elm  Park,  Groveland,  MA  01S34 


2  meters  220  440 


CIRCLE  144  ON  READER  SERVICE  CARD 


Hams ats 


Number  15  on  your  Feedback  card 


Andy  MacAiUster  WA5ZIB 
14714  Knightsway  Drive 
Houston  TX  77083 


Space  Symposium  and  More 

The  1991  AMSAT  Annua]  Meeting 
and  Space  Symposium  was  held  at  the 
Los  Angeies  Airport  Holiday  Inn  from 
November  a- 1 0.  Over  200  satellite  en- 
thusiasts from  around  the  world  attend- 
ed  A  thousand  miles  to  the  east,  the 
Houston  Ham  Convention  hosted  Mir 
cosmonaut  Musa  Manarov  U2MIR/ 
UV3AM,  Boris  Slepanov  UW3AX  and 
several  American  astronauts.  For  par- 
ticipants En  both  locations,  it  was  a 
great  weekend. 

The  Russians  Were  Here 

Thanfcs  to  the  efforts  of  Jim  Carmody 
NN50,  (he  Texas  DX  Society,  and 
past  AMSAT  President  Vem  "Rip" 
Ri  port  el  I  a  WA2LOG1  arrangements 
were  made  to  bring  Musa  and  Boris  to 
Houston  for  the  yearly  convention. 
Musa  has  spent  more  time  in  space 
than  most  cosmonauts  and  has  logged 
many  hours  on  2  meters  talking  and 
running  packet  from  the  Soviet  Mir 
space  station.  He  has  been  involved 
with  the  aircraft  and  space  communi- 
cations business  for  nine  years,  and 
is  currently  involved  with  Space  station 
simulations  at  the  Baikonur  Cosmo- 
drome tc  help  with  any  situations  that 
may  occur  onboard  Mir  during  day- 
to-day  operations.  When  not  in  space 
or  pursuing  other  activities,  he  is  ac- 
tive on  packet  and  2  meter  voice  in 
Moscow. 

During  Musa's  time  in  Mir,  the  Unit- 
ed Nations  requested  that  he  observe 
and  record  pollution  caused  by  the  oil- 
well  fires  in  Kuwait.  He  brought  these 
videos  and  more  to  Houston. 

Musa  came  to  Houston  on  the 
Wednesday  before  the  ham  conven- 
tion. On  Thursday  evening  he  had  a 
chance  to  meet  with  Fayload  Special- 
ists Ron  P arise  WA4SIR  and  Sam 
Durrance  of  STS-35.  along  with  Marti 
Laine  OH2BH,the  Project  Coordinator 


Amateur  Radio  Via  Satellite 


of  the  recent  ZA1A  DXpedition  to 
Albania,  and  several  NASA  hams  and 
Texas  DX  Society  members.  Musa, 
eight  astronauts,  and  Boris  (who  was 
delayed  in  Paris)  got  a  VIP  tour  of 
the  Johnson  Space  Right  Center  on 
Friday. 

Starting  on  Saturday,  a  joint  pro- 
gram at  the  Houston  Ham  Conven- 
tion with  astronauts  Ken  Cameron 
KB5AWP  and  Steve  Nagle  NSRAW 
went  very  well.  Ken  and  Musa  talked 
about  their  attempted  QSO  between 
STS-37  and  Mir.  While  Musa  was  striv- 
ing to  make  radio  contact  with  the  as- 
tronauts on  2  meters,  the  shuttle  crew 
was  watching  through  the  window  as 
Mir  passed  by.  Unfortunately  this  was 
the  same  window  that  normally  was 
home  to  the  astronauts"  VHF  antenna, 
Although  STS-37  was  heard  on  Mir, 
and  Mir  was  heard  by  the  astronauts, 
the  complete  two-way  contact  was  not 
quite  successful.  Future  attempts  will 
undoubtedly  occur  whan  the  next 
Shuttle/ Mir  opportunity  comes  along* 
STS-45  this  spring  might  be  a  good 
possibility. 

The  Houston  gathering  eagerly 
watched  Musa's  video  tapes  of  activi- 
ties on  Mir  and  the  Kuwait  fires.  There 
were  also  opportunities  to  get  auto- 
graphs from  Musa  before  tits  departure 
lor  Newtnglon  and  a  visit  to  the  ARRL 


BackinL.A. 

The  AMSAT  activities  in  Los  Angeles 
began  at  high  noon  Friday,  November 
Bth.  Two  concurrent  seminar  sessions 
were  held  that  afternoon.  One  was  the 
AMSAT  and  ARRL  Education  Work- 
shop, chaired  by  Rosatie  White 
WA1STO  of  the  ARRL.  Several  topics 
were  covered,  all  with  the  common 
theme  of  satellites  in  education 

The  parallel  program  started  with 
the  presentation  of  a  paper  by  Peter 
Goldman  and  Brent  Helteckson  on  the 
efforts  of  the  Deep  Space  Exploration 
Society  (OSES).  Approaching  OSES 
from  an  amateur  point  of  view,  they 
discussed  using  18  meter  dish  anten- 


Photo  B.  AMSAT  Director  and  Vice  President  of  Engineering  Jan  King  W3GEY 
compared  features  of  the  proposed  Phase-3-D  spacecraft  with  previous  hamsats. 


Photo  C<  AMSAT  Director  Or.  John  Champa  KSOCL  showed  a  deveiopment  board 
produced  by  the  Detroit  OSCAR  Users  Group  for  the  SEDSA  T Project. 


Photo  A,  ST&-35  Astronauts  Ron  Parise  WA4SfR  and  Sam  Durrance  flank  veteran 
Mir  Cosmonaut  Musa  Manarov  U2MIR  in  Houston,  Texas, 


nas  located  in  Colorado  for  deep  space 
craft  data  reception  and  radio  astrono- 
my. 

Then  AMSAT  Director  Dr.  John 
Champa  KSOCL  discussed  the  Solar 
Sail  program  of  the  World  Space  foun- 
dation. The  Wodd  Space  Foundation 
would  like  to  see  spacecraft  developed 
to  travel  between  the  planets,  powered 
by  giant  sails  using  the  pressure  of 
photons  from  the  sun.  For  more  infor- 
mation on  this  program,  refer  to  Project 
SofarSait,  edited  by  Arthur  a  Clark. 

Dennis  Wingo  KD4ETA  and  Cheryl 
Bankston  KD4FPH  provided  an  update 
on  SEDSAT  1,  a  microsat-class  satel- 
lite potentially  flying  as  a  secondary 
payJoad  as  part  of  NASA's  Small  Ex- 
pendable Deployer  System  (SEDS) 
flight  demonstration  project,  SEDSAT 
1  would  be  placed  in  a  circular  orbit 
with  a  mean  altitude  of  730  km  at  39 
degrees  inclination.  Several  amateur 
radio  systems  for  analog  and  digital 
communications  would  be  included 
with  an  array  of  scientific  experiments 
to  study  orbital  mechanics,  the  dynam- 
ics of  tethered  satellites,  and  remote 
sensing. 


Joe  Kasser  W3/G3ZCZ  discussed 
the  useof  gateways  between  terrestrial 
amateur  radio  operators  and  satellite- 
based  communication  systems  fn  the 
21st  century.  Representatives  of 
Weber  State  University  presented  in- 
formation on  recent  WeberOSCAH-18 
efforts  and  toid  of  the  proposed  Astro- 
naut-De  ploy  able  Satellite  (ADS AT) 
program,  Dan  Schultz  N8FGV  pro- 
posed a  radio  astronomy  experiment 
for  the  new  Phase-3-D  satellite  or  the 
solar  saiL 

In  the  hotel  lounge,  videos  Of  the  new 
"Amateur  Radio  in  Space"  production 
(available  from  the  ARRL)  were  shown, 
along  with  John  Fail  (KL7GRF)'s  tapes 
of  the  CEQ777  (Juan  Fernandez  Is- 
land) and  XF4L  (Re  villa  Gigedo  Island) 
satellite  expeditions 

Saturday  morning  started  with  a  wel- 
come from  AMSAT  Executive  Director 
and  Chairman  of  the  Board  of  Directors 
Doug  Lough  mi  Her  K05L  He  was  fol- 
lowed by  Brooks  Van  Pelt  KB2CST 
with  a  description  of  the  development 
of  applications  for  the  DSP-12  Termi- 
nal Node  Controller  (TNC). 

AMSAT  Director  Dr.  Bob  McGwier 
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STEEL  KEYS 
SEALED  GOLD  CONTACTS 

An  ultra-high  quality  DTMF  Encoder 
for  absolute  reliability  and  function. 

•  Software- Driven  and  Keyboard  Programmable 

*  25  Memories  •  High  Capacity.  30  Digits  per  Location 

*  Non -Volatile  Memory  •  Auto  Test  i  PIT  Disable 

•  5-10-20  DPS,  Pure  Signalling— No  "Pops" 

*  Speed  Ad|  *  Pause  Aril  *  Digit  Expand  «  Wail /Send 
■  Wide  Operating.  Range:  -22  M6Q*f  /  6-26  VDG 

#  Tech  Level  Programming  •  SeU- Contained  Side  Tone 


Mail 
Order 


PK-7V.  ANI3.2 

PK-7H  Horir  Model  Ca"  or  wri!e  fDr  ANI3*  lnfo 


<pipo  cSommunications 

®       Emphasis  is  on  Quality  &  Reliability 


PK-1K,  ANI3.2 
W/ Relay 


P.O.  Box  2020 

Pollock  Pines,  California  95726 

{916')  644-5444 

FAX:644-PJPO 


TOUCH-TONE  DKC ODER/DISPLAY 
&  ASCn  CONVERTER  BOARD 


□  LIP' 


ol 


f3 


s 


5 


3 
L 


It 
L 


Model  TDD-8  decodes  and  displays  n\\  16  DTMF  digit*!. 
Digits  arc  displayed  m\  right  LED'a.  32  chsirucler 
buffer  can  be  derailed,  h.  will  accept  almost  any  an  din 
Bounce.  ASCII  serin  I  nut  put  CftU  be  connected  to  your 
computer,  IBM  compatible  software  included  Tor 
j&uLomated  logging  and  alerting  of  user  sped  Bed 
numbers.  IDEAL  FOR  UNATTENDED  UXSGlNti 
OF  YOUR  AUTO^PATCH  TRAFFlCl 
TDD  S  DTMF  DECODKK.DI SPLAY/ASCII  «S0 
CA&l  AUDIO  &  SERIAL  CABLES  S20 

PS- 11  110 VAC  TO  12VDC  POWER  PACK       $10 

add  $5  Sm .  -  V13AWC  ACCEPTED 
MoTron  Electronics       TEL:  1  80O-338-9O5H 
310  (iarfield  Sl#4  <  503^687-2 11* 

Eugene,  OR  97J02  FAX:  1503) -687  24 92 

Touch  Tone  i»  a  trademark  of  ATA  T 


CIRCLE  66  ON  READER  SERVICE  CARD 


*  *  *  *  PRESENTING  *  *  *r  * 

CABLE  TV 

*****  STARRING    ***** 

JERROLD,  HAMLIN,  OAK 

AND  OTHER  FAMOUS  MANUFACTURERS 

•  FINEST  WARRANTY  PROGRAM  AVAILABLE 

■  LOWEST  RETAIL .f  WHOLESALE  PRICES  fN  US. 

■  ORDERS  SHIPPED  FBQM  STOCK  WITHIN  24HA5 

•  Ail  MAJOR  CREDIT  CARDS  ACCEPTED 

FOR   FREE  CATALOG  ONLY  1 -&00- 34S-H9 Z 7 
FOU  ALL  INFORMATION    Ml  S-7  09-991 7, 


PACIFIC  CABLE  CO.,  INC 

7325'.*  RESEDA  SLVD  DEPT  1S59 
RESEDA.  CA  91335 


CIRCLE  17R  ON  READER  SERVICE  CARD 


CIRCLE  24a  ON  READER  SERVICE  CARD 


Stop  Repeating  Yourself!  Ventriloquist  says  it  all 

■  4  variable  length  messages  are 
retained  forever  without  power. 

■  Built  in  speaker  and  microphone. 

■  CT  compatible  computer  interface. 

■  Superior  audio  quality  using  ihc  new 
ISD  analog  EEPROM  memory  IC. 

>  Endless  loop  record  and  playback. 

►  Solid  stale  PTT  interface  built  in, 

■  Hundreds  of  no n- ham  applications. 


St  24.95  assembled  and 
rested  PC  board. 


S  149.95  in  ABS  enclosure.  1 30  day  money  back  guarantee! 


UPS  flopping  included 
Foreign  orders  —510, 


j-Com      POBo\194T      Btn  Lomond  (  A  95005       (408)335-9120  fax  335-9121 


CIRCLE  55  ON  READER  SERVICE  CARD 


Two  Meter  Special 


MDTMJCORACC: 
8FCAGLE 
SPEAKER 
M1CS 


8F  HEAD,  2F  SCAN 
4F  HEAD,  4F  SCAN 


$5  00 
$12.00 


$  9  QQ 
S  7  00 
110.00 

GEEXECIt:  tM-155  MHz.  40  WATT.  DRAWER  UNtT ONLY, *45  00  EACH: 
WTTHACC  S1 15,00  EACH 


GE  EEC  IL  42-50  MHz.  50  WATT.  DRAWER  UNIT  ONLY,  $66  00  EACH, 
WTHACC.  GROUP:  SO  Q.0Q 


tt  Standard  Smi.  300  Port**  «*fn*arge*. 138-1  SO  UHl  . 
MT  SOC  m  1 50~*  50  *F  TONE.  1  SET  ELEMENTS  ASS  S90  00 


111100 


CALL  OP  WUTXFOH  UJULHt  FLTflL 
A4±S*US   CASH   OR  CERTIFEDRJBS  SHB^BSVUPS 

C  W,  WOLFE  C0MMUH1CATI0»S,  IHC. 

11  IS  I 


•  FAX  *  FAX  *  FAX  * 
(4063  252-9617 

•  TELEPHONE  • TELEPHONE  * 
(406) 252-9220 


J 


BMK-MULTY 

Multi-mode  software  by  64BMK  for  your 
IBM-PC  or  compatible. 

Advanced  AMT0R  algorithm  syncs  Bxtremely  rapidly. 
Automatic  selection  of  MODE-L.  FEC  or  AftOQSO. 

Unique  muNrsampfing  RTTV  algorithm, 

Works  wrtfi  any  terminal  unil  such  as  CP-1 ,  ST-5.  ST-8. 

ST-6000,  efc. 

Delated  literature  upon  request  Matching  T.U.  available. 

AMTOft*RTTY*CW+Aix*o  Spectrum  Analyzer  $95. 

Extended  version  with  HF  WEFAX  and  SSTV  reception 

$125  Visa  Mastercard 


Arateir  catfagr  rso  JraJ  aft  cda* 

Authorized  U.S.  Distributor 

Schnedler  Systems  AC4IW 

25  Eastwood  Rd..  P.O.  Box  5964,  Ashevrlle,  N.C.  28813 

(704)  2744646 


Coumeu*  Ssrvic*  *  Qimcoum  Prtcmm  ■  Fmmt  Shipping 

ALL  CLCCTROfflCS 

P.O.  Box 567*  Van  Nuys,  CA  91408 


Electroluminescent 

BACKLIGHTS 


ffieTft^: 


At  lastl  A  law  cost  electro!  umioesceni  glow  strip  and 

invert.  These  brand- new  units  were  designed  to  back- 

lighi  small  LCD  TVs  made  by  the  Citizen  Watch 

company .  The  inverter  tircu  it  changes  3  or  S  Vdc  to 

approiimately  1 00  Vac,  The  voltage  required  to  light  the 

gfowslrip.  Luminescent  surface  area  is  1.7"  X  22&.  The 

strip  is  a  salmon  color  in  iis  ofl  state,  and  glows  while 

when  energized.  The  tircuft  board  &  2.T  X  V.  Glow 

stria  and  cwwtery  can  be  removed  easily  Irom  panic 

housing.  Idead  tor  special  lotting  ejects  and 

Oackighting.  Two  modeH  available: 

Cltzena  91 TA  operates  on  3  Voc    CAT#  SLU-91 

Crttjenf  «2TA  operates  on  3-6  Vdc    CATtBLU-92 


*3?.°.h 


LARGE 

QUANTITY 
AVAILABLE 


10Tot$32.00  -  l00lor*2?S,00 


Special  Deal 

12  VDC  COOLING  FANS 


Toyo  Fanf  TFD6012RXAL 
12  VTX.  OJ 1 A  cooflng  tan, 
3,17S"  squa/e3C 
O.flrtWdL 
7  btade  trpsear, 
irtoogpigtrfbMis, 
CATftCFMM 

loiottsaoo 


SUPER  SMALL 

Surface  Mount  Green  LED 


Surface  moynf  LED  chip. 

Clear  when  off,  green  when  IK. 

Very  tiny  -  whole  unit  Is  0. 1 1 6" 

X  0,065"  X  0.05"  thick  1  mm  (0,04")  lens  diameter. 

Gold-plated  mounting  surfaces  for  superior  conductivity 

CAT*  SMLED-2 

100for$1B.OO 

1000  for  $140.00 


S.RS.T-  Pushbutton 


SMK  Man  factoring 
0.47"  aouare  biach  pushtoutloa 
SPST  normafy  open.  4  px.  pins 
for  mounting.  Ideal  for  bw 
current  swf  ching  appiratipna. 

CATI  PB-M 

TOO  for  $15.00 


'2 


ft»r*1 


PHOTORESISTOR 


IK  ohms  bright  light.  16K  ohms  dart,  ^^ 

0,1&T  dta.  X  .OThigK  0,ie*  long  leads,      W 

CAT*  PRE-7 
100  for  $45.00 

1000  for  $400.00 


2torf1 


HI 


TERMS:  Minimum  oritor  Si 0.00.  Shppng  and  handSng 
tot  th*  48  oontntrtat  U  S  A  t J  SO  per  oioer.  Alothwa 
ktdudmQ  AX.  Hi  PR  or  Canada  mvsi  pay  fuS  shpprg 
AifitdandmSmmdwiCALFQRNtA  mvmt  inctudm  stmt* 
saJfet  fair  (7  1M%>  7 1/2%,  7  3/4%,  9  M  %}  Quantitta* 
Lflwfcsd  NO C.Q-Q.  Prioe&  Aubfad  to  cn*Tpe  ttfoiM  nofioe 


CIRCLE  20  ON  READER  SERVICE  CARD 


CIRCLE  59  OH  READER  SERVICE  CARD 


Call  or  Writ*  For  Our 
FREE  64  Page  Catalog 

(Outtkto  Th*  U.SJL  Send  $2,00  Postage) 

ALL  ELECTRONICS  CORP. 

C^9U08 

CIRCLE  194  ON  READER  SERVICE  CARD 


* 


Photo  D.  AMSATArea  Coordinator  Doug  Howard  KG50A  took  a  turn  at  the  Space 
Symposium  earth  station. 


N4HY  continued  with  an  in-depth  de- 
scription of  the  myriad  difficulties  en- 
countered by  ground  control  stations 
working  with  DOVE -OSCAR- 1 7  and  its 
digital  voice  system.  Problems  con- 
trolling DOVE  have  been  compounded 
by  the  apparent  failure  of  a  capacitor  in 
the  satellite's  S  oand  (2.4  GHz)  trans- 
mitter, making  these  signals  unusable 
by  stations  attempting  software  up- 
loads— even  those  employing  ad- 
vanced digital  signal  processing  sys- 
tems. Efforts  continue  and  optimism  is 
high  since  most  of  the  satellite's  sub- 
systems are  performing  quite  well. 

AMSAT  President  Bill  Tynan  W3XO 
presented  findings  on  the  successes  of 
the  Shuttle  Amateur  Radio  Experi- 
ments {SAREX)  in  19*91.  With  STS-35 
and  the  all-ham  crew  efforts  of  STS-37 
now  history,  he  provided  insight  into 
future  efforts  with  the  voice-only  pro- 
posals for  STS-45  and  more  elaborate 
configurations  later. 

AMSAT  Director  and  Vic©  President 
of  Engineering  Jan  King  W3GEY  be- 


gan the  discussions  of  the  Phase~3*D 
satellite  program,  This  remarkable 
hamsat  will  measure  10  feet  across, 
not  including  the  solar  panel  "wings." 
A  full-scale  model  was  on  display  al  the 
hotel  The  program  will  be  the  most 
ambitious  amateur  radio  activity  to 
date.  Organizations  from  over  12  na- 
tions are  involved  in  the  funding,  plan- 
ning and  building.  The  cost  of  the  pro- 
gram will  be  several  million  dollars. 
Launch  is  scheduled  for  the  latter  half 
of  this  decade  on  an  Artane  5  rocket 
from  French  Guiana. 

Jan  discussed  some  of  the  possible 
physical  and  electronic  configurations 
that  have  been  studied  by  the  interna- 
tional group  of  satellite  designers.  He 
also  provided  details  on  the  potential 
coverage  and  expected  uplink  signal 
levels  needed  to  access  the  satellite. 
Using  a  matrix  of  several  uplink  bands 
coupled  to  different  downlink  frequen- 
cies, operation  will  be  possible  from  HF 
through  the  microwaves  The  available 
power  levels  on  the  spacecraft  will  be 


Photo  E.  The  Phase-3-D  fuit*size  hamsat  model  was  on  display  at  the  space 
symposium. 


sufficient  to  allow  mobile  stations  (o 
make  easy  two-way  contacts  when 
conditions  are  good.  The  orbit  will  be 
elliptical  like  OSCARSs  10  and  13,  but 
will  be  fine-tuned  to  avoid  the  diffi- 
culties inherent  with  elliptical  orbits 
(like  the  coverage  partem  of  OSCAR 
10  and  the  predicted  demise  of 
OSCAR  13  in  1996  due  to  solar  and 
lunar  forces). 

Ed  Krome  KA9LNV  described  his 
low-cost  Mode-S  equipment  for 
OSCAR  13  operation.  Mode  S  uses  a 
70  cm  uplink  coupled  with  a  2.4  GHz 
downlink.  Although  this  combination 
may  seem  difficult  to  uset  Ed's  efforts 
and  results  have  been  exceptional.  He 
uses  a  simple  loop  yagi  connected  to  a 
down  converter  from  Down  Easl  MU 
crowavet  and  a  2  meter  multi-mode  re- 
ceiver. This  arrangement  is  cheaper 
than  a  Mode-L  (23  cm  up  and  70  cm 
down)  ground  station  which  needs 
power  or  high  gain  antennas  on  1269 
MHz.  Mode  S  promises  to  become  a 
primary  mode  on  future  ham  sat  s 

John  Champa  K80CL  gave  a  talk  on 
motion  and  color  video  via  Phase-3-O, 
His  proposal  is  to  use  Amateur  Digital 
Video  (ADV)  instead  of  standard  Ama- 
teur Television  (ATV)  on  the  future 
satellite,  A  few  years  ago  this  idea 
was  considered  beyond  the  scope  of 
amateur  activities.  Today  it  is  quite 
possible  due  to  the  advent  of  new 
video  compression  techniques  and 
high-speed  modems.  John  showed 
lapes  depicting  the  results  of  different 
compression  methods  on  moving 
video  scenes  and  pointed  out  the 
potential  bandwidth  savings  encom- 
passed by  these  systems.  Data  speeds 
as  low  as  19.2  kbps  can  be  utilized 
for  video,  although  higher  speeds  like 
56-64  kbps  provide  better  results  with 
current  technology.  Hundreds  of  hams 
are  active  on  UoSATs  14  and  22  at 
9600  bps  today.  It  is  not  difficult  to 
imagine  relatively  inexpensive  equip- 
ment available  for  higher  speeds  when 
Phase-3-D  is  launched  five  years  from 
now. 

AMSAT  Director  Dr.  Tom  Clark 
W3iwr  told  of  "Chaos.  The  Eccentric- 
ities Of  Eccentric  Orbits/'  A  few  years 
ago.  it  was  noted  that  OSCAR  1 3  was 
coming  out  of  orbit.  Since  the  satel- 
lite's perigee ,  or  Low  point  of  its  ellipti- 
cal orbit,  is  far  above  any  atmospheric 
influence,  the  situation  seemed  impos- 
sible. Further  studies  showed  that  the 
satellite  was  headed  for  reentry  due  to 
forces  of  the  sun  and  moon,  Tom's  pre- 
sentation described  the  reasons  for  the 
decline  and  discussed  circumstances 
that  would  have  given  different  results. 
The  timing  of  the  launch  and  the  kick 
motor  firing  played  pans  in  the  current 
condition.  Early  calculations  predicted 
(he  satellite's  demise  in  late  1992,  but 
further  studies  with  better  orbital  mod- 
eis  showed  an  end  to  OSCAR  13  in  late 
1996,  Today,  OSCAR  13's  perigee  Is 
holding  steady  around  600  km.  Later  in 
the  year  it  will  be  on  a  definite  upswing 
and  back  to  800  km  by  January  1994. 
Sometime  in  November  or  December 
1 996  it  should  become  a  shooting  star 
across  the  sky.  By  then  Phase-3-D 
should  be  up  or  nearing  launch. 


Harold  Price  NK6K  gave  an  update 
on  microsat  operations.  His  presenta- 
tion focused  on  the  heavy  use  of 
AMSAT-OSCAR-16  and  LUSAT- 
OSCAfl-19,  and  the  ~sed  lor  higher 
data  speeds  and  more  digital  satellites, 
A-O-i&and  L-O-19  have  been  active  at 
1200  bps  since  launch  but  are  capable 
of  4800  bps.  Efforts  are  underway  to 
test  the  higher-speed  capabilities  and 
to  develop  more  spacecraft  with  9600 
bps  like  UoSATs  14  and  22, 

Martin  Davidoff  K2UBC.  author  of 
The  Satellite  Experimenter's  Hand- 
book,  provided  insight  to  the  proposed 
AMSAT  MARS-A  Experiment  While 
Phase-3-D  is  shown  to  be  10  feet 
across,  the  space  in  the  center  of  the 
satellite,  where  the  adapter  cone  for 
other  payloads  on  its  flight  is  located, 
\s  vacant.  The  MARS-A  program  pro- 
poses to  build  an  amateur  radio  inter- 
planetary probe  that  will  fit  in  the 
center  of  the  adapter  cone  and  ulti- 
mately send  the  probe  into  an  orbit 
around  the  planet  Mars.  Martin  pointed 
out  that  the  mission  is  possible,  but 
there  are  some  serious  questions 
concerning  its  feasibility.  They  mcfude 
designing,  constructing  and  con* 
trolling  an  interplanetary  spacecraft. 
Power  for  the  onboard  systems  and  a 
viable  propulsion  system  are  other  key 
considerations.  The  program  is  an 
exciting  one,  but  the  pool  of  amateur 
radio  satellite  builders  around  the 
worid  is  limited  and  the  efforts  toward 
Phase-3-D  could  easily  require  all  their 
time  and  energy. 

Talks  on  weather  satellite  imaging 
(by  Jeff  Wallach  N5ITU).  Volunteers  in 
Technical  Assistance  (VITA)  opera- 
tions via  U-O-22  (by  Mark  Oppenheim 
KD6KQ),  satellite  telemetry  consider- 
ations (by  Joe  Kasser  W3/G3ZCZ),  ac 
tivlties  with  the  Soviet  Space  Exhibit  in 
Fort  Worth,  Texas  {by  Keith  Pugh 
W5IU),  and  a  description  of  the  Univer- 
sity of  Surrey  satellite  program  (by  Mar- 
tin G7DOE)  completed  the  Saturday 
symposium  agenda.  The  day  finished 
with  the  AW  SAT  Annual  Meeting,  the 
President's  report  to  the  membership, 
a  gourmet  buffet  dinner,  awards  pre- 
sentations, and  the  prize  drawings. 

Sunday  morning  began  with  a  begirt* 
ner's  satellite  primer  and  forum  hosted 
by  AMSAT  Vice  President  of  Field  Op- 
erations Mike  Crisler  N4IFD  A  tour  of 
Ihe  Jet  Propulsion  Lab  followed  for 
those  who  did  not  wish  to  attend  the 
Board  of  Directors'  meeting.  Most  par- 
ticipants took  off  for  home  on  Sunday 
while  the  Board  meeting  participants 
went  back  on  Monday.  Symposium 
Committee  Chairman  Gene  Davies 
AA6NP  and  his  crew  did  a  fantastic  job 
of  preparing  and  running  the  weekend 
events.  Next  year's  symposium  will  be 
held  at  the  Intelsat  headquarters  in 
Washington,  DC.  Make  plans  now  to 
attend) 

Copies  of  the  Proceedings  of  the 
AMSAT~NA  Ninth  Space  Symposium 
are  available  from  AMSAT  or  the 
ARRL.  The  book  is  8-1/2"  x  11  \  260 
pages  long  and  softbound  It's  well 
worth  the  cover  price  of  S 1 2  For  details 
on  shipping  charges,  contact  AMSAT 
at  (213)  589-6062,  H 
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Amie  Johnson  NtBAC 
43  Did  Homestead  Hwy. 
N.  Swanzey,  NH  03437 

Notes  from  FN42 

I'm  very  happy  to  know  that  Rod  Hah 
fen  will  continue  to  report  about  ham 
activity  when  he  makes  his  move  to 
Pakistan  from  Kenya.  Hopefully,  he 
can  also  get  a  ham  license  and  operate 
from  there  even  (hough  he  has  been 
(old  not  to  hold  his  breath. 

Milan  Postadshieff  LZ2MP  has  sent 
us  the  first  of  hopefully  many  bits  of 
news  from  Bulgaria.  I  think  you  will 
agree  with  me  mat  his  first  is  a  good 
start. 

73  has  been  receiving  quite  a  bit  of 
mail  from  hams  in  the  USSR  who  are 
listing  QSL  services.  I  have  a  feeling 
that  they  will  become  too  numerous  for 
inclusion  in  this  column  so  I  will  include 
them  m  the  73  International  area  on  the 
73  BBS  for  those  who  wish  touse  these 
services. 

I  received  an  interesting  phone  calf 
from  John  Young  in  the  Washington, 
D.C. ,  area.  He  used  to  be  a  ham  but  let 
his  license  lapse,  ft  appears  that  he  is 
an  SWLer  now,  He  was  listening  to 
some  C  Won  8380  kHz  and  heard  three 
amateur  callsigns*  two  from  the  USSR 
and  one  from  Yugoslavia  (of  course 
they  could  be  bootleggers).  As  far  as  f 
know,  that  frequency  is  outside  the  in- 
ternational amateur  allotment  i guess 
that  there  are  many  hams  that  get  their 
kicks  by  operating  outside  the  autho- 
rized frequencies.  It  must  be  the  ex- 
citement of  getting  away  with  some- 
thing that  is  against  the  rules.  But  have 
these  people  really  though  t  about  what 
will  happen  to  them  if  they  are  caught? 
I  have  to  assume  that  they  have  not.  or 
if  they  have,  the  risk  of  getting  ca  ugh  t  is 
worth  it. 

Maybe  Vm  getting  fuddy-duddy  in 
my  old  age  but  I  value  my  ham  license 
and  the  hours  of  fun  that  it  provides  me. 
I  have  made  many  friends  via  the  air- 
waves, some  that  I  have  met  and  some 
that  t  will  probably  never  meet  face-to- 
face.  That  is  one  thing  m  amateur  radk> 
tha  1 1  wilt  never  get  tired  oft  the  abifity  to 
meet  new  friends  around  our  world. 

—Amie  NtBAC 

Roundup 

Brazil  From  Nubio  Nunes  Revoredo 
for  Ari  Carstens:  Amateurs  of  Rio  de 
Janeiro  are  planning  an  amateur  radio 
contest  during  the  1992  World  Confer- 
ence on  Ecology  (ECO/92).  The  con* 
ierence  is  sponsored  by  the  United 
Nations.  Further  information  may  be 
received  by  contact  mg  Mr.  Ari  Cars- 
tens.  Unser  Nest  PO  Box  97,109.  Nova 
Friburgo  28,601,  Bio  de  Janeiro. 
Brasil.  or  FAX  to  PYIRMS/Renate 
(55)21.709.1104  PY1  RMS/Ren  ate,  or 
Mr.  Nubio  Nunes  Revoredo.  Rua  Car- 
los Pereira  Leal.  238T  26285  Nova 
Iguacu.  FU,  Brasil.  [We  witl publish  the 


dates  in  this  column  when  we  receive 
them.  The  rules  will  be  published  on 
tf»73  BBS.— Amie] 

Japan  From  the  JARL  News: 
7K2  to  7N4  Prefixes 

Japanese  caJlsigns  usually  begin 
with  "JM  but,  as  of  April  last  year,  all 
such  signs  allocated  to  the  Kanto  area 
(the  area  around  Tokyo)  were  used  up, 
and  as  an  exception,  new  caltsigns  be- 
ginning with  "7"  {7K1  to  7N1)  were 
introduced  in  the  area. 

However,  as  of  August  this  year  the 
allocation  of  caJlsigns  with  the  prefix 
"7N1 "  is  all  but  full  To  cope  with  this 
situation,  on  July  23  the  caiteign  desig- 
nation standard  for  identification  of  am- 
ateur radio  stations  was  partially 
amended,  and  the  new  prefixes  of 
'  7K"  to47N4"  have  now  been  allocat- 
ed to  the  Kanto  area.  (NOTE:  The  num- 
ber of  amateur  radio  stations  in  Japan 
came  lo  1,124,018  as  of  the  end  of 
June  1991). 

Radio  Communications 
Area  Opened 

On  August  1 ,  a  ceremony  to  mark  the 
opening  of  the  Radio  Communications 
Section  took  place  at  the  Communica- 
tions Museum,  Tokyo,  in  the  presence 
of  Mr.  K.  Sekiya  JA5FHB,  Minister  of 
Posts  and  Telecommunicatkjns,  Mr.  S. 
Hara  JA1AN,  President  of  JARLt  an 
audience  of  ministerial  officials,  and 
the  press.  Following  a  congratulatory 
speech  by  the  Minister,  the  tape  was 
cut,  and  Mr.  Suzuki,  Chairman  of  the 
Kanto  Postal  Services  Bureau  Ama* 
teur  Radio  Club,  JM1YPK,  made  a 
commemorative  QSO  with  JARL's 
Sugamo  station,  JA1 YAA. 

The  new  Radio  Communications 


Section  will  be  a  permanent  exhibit, 
designed  especially  for  young  people 
to  learn  correct  amateur  radio  commu- 
nications procedures. 

JARL  Youth  Visits  Shanghai 

A  JARL  youth  team  comprised  of  11 
members,  seven  of  whom  were  boys 
and  girls  aged  between  1 1  and  13  and 
possessing  ham  licenses,  traveled  to 
Shanghai  from  August  8th  through  the 
13th. 

Led  by  chief  advisor  Mrs.  Tenkoko 
Sonoda,  wife  of  the  late  Mr,  Sonoda, 
former  Minister  of  Foreign  Affairs,  the 
team  visited  a  variety  of  interesting 
pi  aces  t  the  foremost  being  stations 
BY4AA  and  BY4ALC,  The  youngsters 
made  friends  and  exchanged  greet- 
ings with  young  Chinese  people  by 
means  of  amateur  radio  whenever  pos- 
sible, It  is  hoped  that  the  new  spirit  of 
friendship  developed  there  will  be  a 
lasting  one. 

Japan  Amateur  Radio 
Development  Association 

On  August  22,  a  ministerial  sanction 
was  accorded  and  the  Japan  Amateur 
Radio  Development  Association  (JARD) 
was  established,  The  Association  is 
currently  making  necessary  prepara- 
tions to  officiaJty  assume  responsibility 
tor  the  technical  standard  qualification 
of  amateur  radio  equipment 

The  purpose  of  this  association  is  to 
contribute  to  sound  development  and 
utilization  of  radio  waves,  and  to  pro- 
mote amateur  radio  through  technical 
standard  qualification  of  amateur 
equipment  under  the  Wireless  Teleg- 
raphy Act,  handling  of  applications  for 
amateur  radio  licenses,  training  of  am- 
ateur radio  operators  and  cooperation 
and  supervision  to  maintain  orderly 
use  of  amateur  radio 

The  address  of  the  organization  is 
Kojima  Building,  1-24-3,  Sugamo, 
Toshimaku,  Tokyo,  170  Japan. 

Also  from  Japan  via  Tom  KABZE:  I 
am  in  the  USAF  and  I  have  been  at 


Misawa  for  one-and%a-half  years.  My 
call  has  confused  many  a  DXeri!  I  was 
issued  this  call  by  the  USFJ/AMRS 
(Far  East  military  command)  in  Yokota, 
Japan,  to  use  while  I'm  on  an  air  base. 
Thanks  and  good  luck,  Tom  KABZE.  [It 
appears  that  this  can  be  true  of  KA2- 
KA8  prefixes.  Any  2x2  calf  signs  with 
the  prefix  KA2-KA8  indicates  a  U.S. 
military  caff  in  Japan.  The  card  is  so 
nice  that  Vm  including  it  in  the 
column.— Amie] 

USSR  From  Oleg  Y.  Latyshev, 
UAGHPR:  The  High  Mountain  DX  Club 
(HMDXC)  has  an  award  program. 
Some  of  the  awards  include:  WARO 
(Worked  All  Russian  Oblasis),  5BWARO 
(five-band  WARD),  WHMS  (Worked 
wilh  High-Mountain  Station).  HMAC 
(Highest  Mountains  All  Continents), 
5BHMAC  (five-band  HMAC),  and 
HMDXCA  (High-Mountain  DX-Club 
Award).  A  special  streamer  "North 
Kavkaz-91"  is  given  for  one  contact 
with  R6E— high  mountain  DXpedition 
of  HMOXC  QSL  cards  for  R6E  go  to 
UA6HPR,  PO  Box  999,  Stavropol, 
355044.  USSR. 

For  more  information  or  to  become 
a  member  of  HMDXC.  write  to:  Oleg 
Zhukov,  PO  Box  410,  Kaliningrad-10. 
Moskow  obt,  141070,  USSR.  [A  de- 
scription of  the  awards  will  be  placed 
ontheTZ  BBS  under  HMDXC  Award 
Program.  — Amie] 

AUSTRALIA 

David  Horsfalt  VK2KFU 
POBox257 
Wahroonga  NSW  2076 
Australia 

Many  thanks  to  those  who  comment* 
ed  on  my  "maiden"  contribution  in  the 
December  issue.  It  feels  odd  writing 
this  in  November  fro  be  in  the  February 
issue},  after  already  having  seen  the 
December  issue,  but  I'm  sure  Til  get 
used  to  this  "time  warp." 


Photo  A.  QSL  card  from  Tom  KABZE. 
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Used  Commercial  Gear 


30  Watt,  Uniden  AMH  300-VHF  $125 

90  Watt.  42-50  MHz,  Mastr  Pro  $69 

30  Watt  VHF,  Johnson  529  $49 

30  Watt  VH F  GE  Century  1 1  $99 

75  Watt  UHF  GE  Mastr  II  $149 

Repeaters.  DTMF  Mies.  MORE!! 


Versatel  Communications 

1-800-456^5548 
P.O.  Box  4012  •  Casper.  Wyoming  82604 


CWCLf  259  ON  READER  SERVICE  CARD 


GIVE  YOUR 

HR-2510  HR-2601 

the  MiTfte  features  at  the 

"BIG     RIGS" 

■  30  Memory  Channels 

*  Automatic  Repeater  Offset 

*  Programmable  Transmit  Timeout 

*  Programmable  Seek /Scan  (5  Khs.etc) 
+  Programmable  Mike/Channel  Buttons 
'  Programmable  Transmit  Freq.  Limits 

*  Extended  Frequency  Range  iiufP  nm^m 

*  Priority  Channel  ^^^       _ 

*  Split  Frequency  -   *-  ] 

*  Many  More  Features M^M 


All  these  features  by  replacing 
your  radio's  existing  "CPU"  chip! 

(Priority  Channel  requires  optional  hardwmrcj 

$59.95  |  Optional  Chip  Socket     S7-30) 

Include*  Operator  s  and  Installation  Manuals 

CHEPSWITCH 

4773  Sonoma  Hwy\  Suite  132 
Santa  Rosa.  CA  95409-4269 

[Write  or  call  (707)  539  0512  for  free  information 
Quantity  price*  available.  Dealer  inquires  welcome 


CiftCLE  265  ON  READER  SERVICE  CARD 


J, 


,      ~r 


"^ 


*  Easy  1°  U«" 

•  Uric  WttjsW* 

-  Easily  Concealed 

•  Snap*  on  Man  din  Id 

•  wefgha  only  1  3  ox. 
Wds  No  Bo  Ik  of  Height 


AtttenrtasW'est 


1  '     See  and  Hear  the  Difference 


Range  Extender  for 

2  meter  HandheWs 

-  Booaa  S^nal  from  r'*x 

&  i  4  **. «  Antennas 
'  Loaafi  Hs-itaeian  Angle 
►  improves  bath  Baonv* 
wnaTtarKxz 

PfffOTHAOe 

'  S**w  your  £&r.*-.  ?-ac* 
Qtxftt  HotHne 


CIRCLE  107  Oft  READER  SERVICE  CARD 


QUICK,  EASY,  &    COMPACT 

Flash  cards  *  NOVICE  thru  EXTRA'  theory  Key  words 
underlined  Over  20C0  sets  in  use!  For  beginner.  ORIs, 
XVLs&kids. 

Order  Today  I 
from 


NOVICE 

TECHNICIAN 

GENERAL 

advanced 

EJCTTW 

Shppng  t  -  t  3.00 
2ott*&9  —  S  4.00 
CiUS  DISCOUNTS 


SUM 

E  9.95 
115, 95 
SI  4,45 


VIS  STUDY  CARDS 
P.O.  BOX  16646 
HATTIESBURG.  MS  39404 
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MICROWAVE  TRANSVERTERS 


SHF  1 240  Complete  Trans  verier 
SHF  SYSTEMS  No  tune  linear  transferrers  and  iransverter  kits  for 
902, 1269,  T29S,  2304,  240D,  3456  MHi  All  use  3m  i. I. g  13.0V.  Kits 
Indude mteer and L O  PC  boards,  xtal and  all cornponems  Built 
units  include  I.FJD.C  switchboard  connectors  and  compact  low 
profile  sousing  Other  Frequency  options  in  amateur  band  available 

SHF  MOK    902406  MHz  SOmW    Kii$t30    Butt  $265 

SHF1340K  1296-1300  «Mz  MrnW 

SrtFt2«9K    1268-1272  Oscar  Mod?  _  lfrnW 

SHF2304K  2304-2308  MMi  TOmW 

SHF34C1K  2400  MKz  ModcS  rcvCorw 

SHF  345 6K  3456-3460  MHz  lOfflW 

SHF  LOK      540-580  MHz  L0 .         $0mW 

CALL  OH  WHITE  FOR  COMPLETE  CATALOG 

DOWN  EAST  MICROWAVE 

Bill  Olson,  W3HQT 
Box  231  a  RR1    Troy,  ME  04987 


QRP  CW  TRANSCEIVER  KIT 


•  All  Coils  are  Pre  wound 


KJUH9 
Kit  Si  40 
Kit  $205 
Krf$155 
Kj!S505 
Kl$  66 


Built  $265 
ButtS255 


Buj*T$25S 
6uilS325 


(207)  948-374 1     FAX;  (207)  948-5 1 57 


« Available  on  2QM  or  40M  band 

•  Superior  superhet  design 

•  Single-signal  receiver % 
■CWcrystaf  ladder  filter 

•  VF0  tuning  with  vemie  r  dial 

•  BIT  w/cenier  delent  control 

•  Very  effective  AG  C 

•  Selectable  audio  filter 

•  Sidelcne  escalator 

•  2-3  wafts  of  RF  output 
>  Semi  break-in 

•  l2VDCoperaiion 

•  Cuslom  pre-painted,  punched  &  silkscreened  cabinet 

•  100%  complete  kit  with  instructions 

■  Measures  (HW0):  2  V* f  X  6tt '  X  6" 

•  Weight:  24  oz. 

■  Si  4995  *  $4,00  shipping  &  handling  Mich^an  residents 
add 4%  safes  tax. 

At  your  favorite  dealer,  if  not  order  direct. 
For  tree  catalog  call  or  write 


OAK  MILLS  RESEARCH 

QRP  HEADQUARTERS 

20879  MADISON  STREET 

BIG  RAPIDS,  Ml  49307 

(6 16)  796-0920 

24  HR.  FAX— (616)  796-6633 
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The 


beginner's  guide  to  the  exciting 
world  of  amateur  radio. ' ' 


Radio  Fun  is  packed  Ml  of 
information  lo  help  you  get  more  fun 
out  of  amateur  radio.  Basic  "how-to"  articles 
will  get  you  up  aixl  running  on  packet,  ATV;  RTTY, 
DXing,  and  the  dozens  of  other  activities  that  make  amateur  radio 
such  a  great  hobby.  You'll  get  equipment  reviews  geared  toward  the 
newcomer.  Well  help  you  upgrade  to  a  higher  class  license  with 
monthly  columns  designed  to  teach  you  what  you  need  to  know  in  a  fun 
and  exciting  way .  You  *1I  find  it  all ,  and  more  t  i  n  the  pages  of  Radio  Fun. 

Don't  wait  another  minute,  Subscribe  today  and  you  still  get  the  charter 
subscription  rate  of  only  $9,97  for  one  year.  That's  12  issues  of  the  only 
ham  radio  magazine  that  is  geared  especially  for  the  newcomer,  or  any 
ham  who  wants  to  get  more  ftin  and  excitement  out  of  amateur  radio — 
Radio  Fun ! 

12  issues  for  only  $9.97 

Charter  Subscription  Rate 

1-800-257-2346 


r 
i 


D  YES!  Sign  me  up  right  now! 


12  issues  of  Radio  Fun 
for  59.97. 


i 


NAME 


CALL 


ADDRESS 


CITY 


STATE 


ZIP 


MC Visa Amex Check—     $10  cash MO 


CARD* 

Class  License 


Year  licensed 


EXPIRES 

73  Subscriber 


I 


QST  subscriber 


CQ  Subscriber 


I 
I 


Mail  to:  Radio  Funt  P.O.  Box  4926,  Manchester,  NH  03  [08 
|       [Or  call  800-257-2346  (in  NH  call  625-1 163),  FAX:  603-669-28351       | 

CiiuAi  jdd  $7  00  plus  70  GST.  Foreign  add  $12.00  turfs*,  S36.0O  jiraaiL  Newsstand  Rsie  It8  00  Butt 
I      StibdCTifUhtiaRjf*  $14.97.  MoiHl%  puHicrtKffl  begin*  9S9L  02X      I 


By  the  time  you  read  this,  the  "Ross 
Hull  VHF/UHF  Contesf  will  be  over. 
and  preparations  will  have  started  for 
the  "John  Woyle  Memorial  Field  Day 
Contest"  this  March.  There  are  only 
about  hair  a  dozen  national  contests, 
and  interest  in  them  seems  to  be  drop- 
ping. 

There  is  a  growing  amount  of  inter- 
est tn  the  use  of  spread -spec!  rum  tech- 
niques for  amateur  communications, 
if  the  attendance  at  a  recent  lecture 
was  any  indication,  A  careful  reading 
of  the  regulations  indicates  that  fre- 
quency hopping  and  direct-sequence 
emissions  are  NOT  prohibited  modes 
for  Australian  amateurs,  as  no  restric- 
tions are  placed  on  modes  above  30 
MHz,  except  for  the  usual  conditions 
(fast-scan  ATV  above  420  MHz.  etc.). 
Of  course,  we  won't  even  contem- 
plate getting  an  official  ruling  on  this, 
Progress  is  made  by  doing  it  first, 
then  finding  out  whether  or  not  it  was 
legal. 

Finally.  Australia  looks  like  it's  going 
to  get  a  new  licence  class— the  Code- 
Free  Novice.  When  Novices  gained  2m 
FM  privileges  recently  {voice  only,  not 
packet),  this  was  a  great  success,  with 
2m  FM  band  providing  a  "common'' 
band  for  all  classes  of  licences.  If  WIA 
proposals  are  accepted  by  the  Depart- 
ment of  Transportation  and  Communi- 
cations,, this  will  see  Novices  permitted 
operation  on  70cm  as  weH  as  2m ,  with 
packet  radio  operation,  and  the  5  wpm 


CW  requirement  dropped  for  Novice 
VHFflJHF  access  only.  HI  have  more 
news  on  this  in  a  future  column,  but  it 
certainty  looks  like  encouraging  more 
people  (especially  computer  affection- 
ados)  to  join  the  diminishing  ranks  of 
amateur  radio 

Cheers  for  now.  Those  with  access 
to  Internet  or  packet  can  contact  me 
as  "daveips.QZ.AU"  and  "VK2KFU  @ 
VK2RWI.NSW.AUS.OCr  respectively. 

BULGARIA 

Miten  Postadshieff  LZ2MP 
PO  Box  237 
7000  Russb 
Bulgaria 

Packet:  LZ2MP  m  HB9AK.CHE,EU 
LZ2MP  0  DK$MTV,DEU.EU 

It  will  be  realty  a  great  pleasure  for 
me  to  send  you  some  ham  radio  infor- 
mation from  Bulgaria  from  time  to  time. 
The  mail  from  the  USA  to  Bulgaria  usu- 
ally takes  between  two  weeks  and  one 
month,  but  from  Bulgaria  to  the  USA  it 
takes  even  two  months,  regardless  of 
whether  the  letter  was  sent  by  surface 
mail  or  by  airmail.  Any  who  wish  to 
contact  me  should  probably  use  the 
packet  BBSs  listed.  I  check  them  on  a 
daily  basis. 

Since  last  July,  in  addition  to  1 .8/3.5/ 
7/14/21/28  MHz,  two  other  bands  have 
been  opened  for  the  hams  in  Bulgaria: 


1 8  and  24  MHz.  The  permission  is  valid 
until  31  December  1995  and  we  are 
allowed  to  use  the  bands  as  follows: 
18068-18100  CW.  18100-18110 
RTTY  +  CW,  18110-18168  SSB  + 
CW,  24890-24920  CW,  24920-24930 
RTTY  +  CW,  24930-24990  SSB  + 
CW. 

Most  of  the  hams  here  are  running 
home-brew  transceivers  and  haven't 
used  these  new  bands.  But  about  sev- 
en years  ago  the  Central  Radio  Club  of 
Bulgaria  imported  some  Kenwood  TS- 
830s  from  Japan.  The  transceivers 
have  been  paid  for  by  the  government 
and  spread  all  over  the  country 
amongst  the  most  active  I_Z  Radio 
Clubs,  One  can  recognize  the  club  sta- 
tions from  the  three-letter  suffix  start- 
ing with  K  for  Club,  for  example: 
LZ2KIM.  There  are  about  50  dubs  here 
operational  on  the  WARC  bands  so  I 
guess  there  wilf  be  some  activity  on  the 
new  bands. 

With  the  recent  changes  in  this  part 
of  the  world,  from  time  to  time  we  have 
foreign  hams  visiting  Bulgaria.  For 
those  of  them  who  would  like  to  oper- 
ate from  Bulgaria*  the  following  info 
might  be  of  some  interest  and  use,  Un- 
til now  the  re  are  no  reciprocal  licensing 
agreements  and  therefore  no  guest 
licenses.  BUT.  aliens  who  hold  a  valid 
amateur  radio  license  issued  by  their 
government  may  operate  any  club  or 
private  LZ  ham  radio  station  In  the 
presence  of  the  manager  or  the  owner. 


transmitting  the  call  sign  of  the  station, 
accompanied  by  stroke  and  their  own 
home  caJIsign  using  one  of  the  follow- 
ing languages:  Bulgarian,  English. 
German,  French,  or  Russian.  So  no 
government  permit  is  needed,  only 
your  license  and  the  consent  of  the 
station  manager  or  owner. 
Wishing  you  all  the  best,  73,  MHen. 

KENYA 

Rod  Hatlen  5Z4BH 

Box  55 A 

APO  New  York  09675 

Well,  my  tour  in  Kenya  is  almost 
over.  We  leave  here  14  December  for 
home  leave,  After  a  month  in  Arizona 
we  will  be  off  to  Karachi  in  January.  As  I 
said  in  my  last  letter,  the  license  situa- 
tion in  Pakistan  is  uncertain  but  I  will  do 
what  I  can  to  get  on  the  air. 

I've  made  two  DXpeditions  to  the  Co- 
moros as  D68RH  and  have  given  a  new 
country  to  thousands  of  DXers.  That 
was  my  final  big  blast  in  Africa.  After  six 
years  on  the  continent  I'm  ready  for 
something  new.  I  have  only  traveled  in 
the  Middle  East  once  so  It  will  almost  ail 
be  new  for  me. 

That's  about  all  to  report  from 
here.  The  next  time  you  hear  from  me 
will  be  from  AP2*  My  new  address  will 
be  Rod  Hatten,  AMCONGEN-RIMC, 
Unit  62400  Box  124.  APO  AE  09814- 
2400. 


Today's  No-Tune 
MuHiband  Antenna 


* 


No  priming,       ^B^       So  turunj*  N    tn-N  v>  r*n*L 

TNT  w  No-Tuae  op  50  e*.  4a  20.  17.  11  10.  TNT/2  a  N  ■  ium  »m 

4Q  20*  10L  Wocfc  othtr  fa  in  J*  w,"  tuner.  DX  AGsin  rtw  vtf  frc^urtcv, 


RtaJy  ID  Us* 

it] i:\uAjii  isolation 

hi|iindfc»fiRGfoi 

TV  modern  coax-fed 
version  of  the  classic 
off-center  feA  windom 

Trttarte  126~S&g-j  FT  J 

Antennas  We st 

Bo*  SQflti^S.  Pro\-o,  LIT  Wtffi 


Kj  b  k  -  Proof 
W* -Scaltd 


N*  Tflpi  *C  KeiiiE-.-ri 
lft*ttU!Cdl0  3#»V 

Rai^J  500  WHn 

115  ft  tang  P*M 


m 


TNT/2  $19V  * 

0£™  800-926-7373 
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Natural  Voice  Playback  Board 


■  Repeater  Identifier* 

■  ContKi  Stations 

■  Silt  Alarms 

■  Remote  Teteirieint 
*  Weatherstation* 

■  Multiple  Language* 

■  EmtriiCtio 
Announcement* 


DataVoice  -  DV-64 

Add  a  Recorded  Natural  yoke  tt>  your  system  or  equipment. 
Voice  vocabularies  ot  multiple  phrases  up  to  1  minute  in  a 
Natural  Voice  is  saved  in  Nor* Volatile  E-Prom  memory, (tf 
power  is  removed  the  recordings  will  not  be  lost).  We'll  record 
your  message |  s )  in  a  male  oi  female  voice  -  or  -  you  can  record 
the  library  by  mirtE  ihcopiional  SDS^IOOO development  board 
on  an  IBM  or  compatible  computer. 


Parallel  Input  Word  Select 
500  ma  Keyfine  Output 
32  Kb  sampling  rate 
Multiple  Modes 
3*  *«c  -  J*  minute  T*men 


8  ohm  Audio  output 
600  ohm  Audio  vetput 
+9*  to  + 14*  Supply 
Size  :  AJBV  %  4,25* 
Cnnaeclor*  Included 


Price  %  lb9.lKl  Single  Oty  (programmed! 

Palumar  Telecom,  Inc. 

300  Enterprise  St.  Suite  E 

(619)  746-7998 


HamCall/ CD-ROM 


500,000  HAMS  plus 
lr0OO"s  at  Public  Domain 
Amateur  Radio  Program!  and  Data 

CO-ROM  Disc ISO  00 

Philips  CDD5O0  $399.00 

Philips  GOD401   ....       ,    , .  S499.00 
Shipping  (per  order) ...........  $$.00 


Buckmaster  Publishing 

Ht  3.  Uo*  86-  Mineral,  Virginia  23117 

703:694-5777  -  BOO :282-5628 
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Say  you  saw  it  in  72! 


_   100  PAGE 
"   CATALOG 

>  Communications  Receivers 
Portable  Receivers 
Scanners 

>  Amateur  HF  Transceivers 
VHF-UHF  Transceivers 
HT's  and  Mobiles 

»  Amateur  and  SWL  Antennas 
Accessories  and  Parts 
RTTY  and  FAX  Equipment 

>  Books  and  Manuals 

This  catalog  includes  prices! 

Send 
$1  to 


Universal  Radio 

1280  A  id  a  Dr.  Dept.  73 
Reynoldsburg,  OH  43068 
Tel.  614  866-4267 


MAJCCOM 


AUTOMATIC  ANTENNA  MATCHER 

The  ultimate  advanced  technology  — 

when  you  need  *t  most 


P.O.  Box  502 

Ft.  L«ucl*rdal«,  FU  33302 

(3059  523-9309 


Colt  Sonny 


■  THE    BSTTOM    LINf  I 


'MAkcdm'wdNk*' 
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BATTERIES 

Nickel-Cadmium,  Alkaline.  Lithium, 
Sealed  Lead  Acid  For  Radios.  Computers, 
Etc.  And  All  Portable  Equipment 

YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E.H.YOST  &  CO, 


7344  TETIVA  RD. 
SAUK  CITY,  Wl  53583 

(608)  643-31 94 
FAX  608-643-4439 
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Quality  Microwave  TV  Antennas 


WVSLESS  CAJLE  ■  FTS  *  HMDS     HaMem  Vi 
LJfrl  mm  6iin  HA|+)  ■  TubHc  1 J  to  2.7  GMi 

•  36-Ounnd  System  Compete  S  149.95 

•  12-Chmnet  System  Complete  Si  14.95 
.  Cal  or  wile  fSASEi  lor  "FRET  Catalog 

PHILLIPS-TECH  ELECTRONICS 

P.O.  Box  8533  .  Stflttidale,  AZ  B5252 

LIFETIME     (602)  947-7700  113  00  Credit  all  pbon  ordin| 
WARRANTY    MasterCard  •  Visa  .  CQ0  i  *  O^hIiIy  Prising 
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CIRCLE  249  ON  READER  SERVICE  CARD 
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TOLL 


1-800-666-0908 


PRICING  AND  ORDERS  ONLY 


KENWOOD 


TS-iW&'AT 


TW^IA 


TH-77* 


Full  KENWOOD  line 
Radios  &  Accessories 


AUNCO 


DR.59CT 


Fufl  line  of  Radios 
and  Accessories 


FT-*?Q 


■-    ■*■    *»     '■*■■ 


Trtt£-W 


jgftiifirtr 


FT-757GXII 


Call  for  All  YAESU 
Radios  &  Accessories 


C22&A 


STANDARD, 


Fufl  line  of  Radios 
and  Accessories 


ICOM 


IC-W2A 


IC-229H 

Fun  ICOM  lfr>e 
Radios  A  Accessories 


IC-73S 


AEA  *  ASTRON  •  COMET  •  CUSHCRAFT  •  DIAMOND  •  KANTRONICS  •  MFJ 
»  SANGEAN  •  SONY  SHORTWAVE  *  DRAKE  •  MANY  MORE ; . , 


NEW  EQUIPMENT  PRICING  AND  ORDERS  1-800-666-0908  OUT  OF  STATE 
TECHNICAL,  USED  GEAR,  INFO  203-666-6227    24HR  FAX  203^667^3561 


LENTINI  COMMUNICATIONS  INC. 

21  GARFIELD  STREET .  NEWtNGTON.  CT  06111 
Hours;  M^F  10-6.  C.O.D.s     Same  Day 


SAT.  10-4 


I*g£l 


Shipping 


HEFTY!  HEFTY!  WIMPY!  WIMPY! 


If  you've  become  accustomed  to  the  same  featherweight,  thin- 
walled*  high  cutoff  low  pass  transmitting  filters  sold  by  many 
manufacturer  a  to  the  Amateur  Service  for  decades,  then  you'll 
appreciate  LC.E.'s  muscle  bound  high  performance  harmonic 
choppers  for  use  with  rigs  up  to  6kw  from  DC  to  30mhz. 


PERFORMANCE  CHARACTERISTICS 
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SOLID  LINE 
DOTTED  LTtfE 


MODELS  420,  431 
AVERAGE  OF  MOST  FILTERS 
HADE  Iff  THE  LAST  30  TEARS 


SPECIFICATIONS: 


POWER  RATINGS: 

IMPEDANCE: 
INS EftTlQIM  LOSS: 


fl»W  PER.  2aaDC  {AIWi 
flKW  Pgp,  3KW  DC  wiy 

so  OHMS 


MODELS,  PRICES; 


AZD^BNC)  E3.9S 

*zofi  {RCA  PrH>     29,95 
4MN{NCOMNS]     31.95 


flSl  (S0SWb>  S  39.95 

jaiiijHODNMSi  41  .as 
(1  ¥£AH  WARRANTY  ON 
ALL  MODELS} 


Model*  420  (40DW  PEP)  and  421  f6KW 
FEP>  femturie  the  towett  cutoff  (-3dh  at 
32mb.z.)  of  any  filter  «v«r  built  far  this 
application,  and  their  sharp  attenuation 
slopes  go  to  work  on  spurious  produces 
Immediately  above  the  lO  meter  band, 
reaching  a  near  block  before  the  TV  i,f, 
frequency  of  41oihz.  Most  filters  made  Id 
the  piat  30  years  that  wc  have  sweep 
tested  don 't  even  begin  to  attenuate  before 
4Smlu.  making  them  nearly  useless  for 
some  of  the  moat  delicate  forma  of 
Interference  caused:  to  consumer  services. 

Setter  yet,  the  brute -tough,  robust 
construction  of  420  oerie*  units  mean  long 
term  dependability  for  SCrlOus  operators 
and  Station  owners.  Both  Altera  are  built 
In  split  rectangular  chassis,  mill-finished 
1/8"  thick  alum  Id  urn  with  1/4"  thick  RF 
containment  walls.  Feed  through  fittings 
are  machined  from  teflon  TFE.  Capacitor 
sections  sheared  from  brass  plate  stock, 
smoothed  ft  finished,  and  al&o  Teflon 
Insulated  (421),  Through  coils  wound  from 
1/9"  copper  tubing. 

Both,  units  feature  all  stainless  steel 
ground  fittings  and  construction 
hardware,  have  extended  bottom  plates  for 
mounting,  and  are  individually  boxed  wltb 
mounting  screws,  slip-off  connector 
covers,  and  4-page  manual. 

I-80LMCE-OQMM 


INDUSTRIAL  COMMUNICATION 

FNGINHRS.  LTD. 

IUIMU!MI.-JI.!I  I     !■■■  I'M*.!  i  ■  v.MMT.  n.l-n. 


Order  tin* 
Main  OiD.tr* 
Customer  Service 
F«   (34  bvmw] 

ladl 


l-O0O-42S-3e«B 
(*17J    S4334IZ 

(317}     5 47- I 39ft 
(317)    343-98411 

P-O,  Btuc  JB49S 

Indlp.|t*pgUp.  LuIIum    45218 


MADE  IW  THE  U,Sr.  WHERE  MOST  OF  THE  WORLDS  FINEST  PRODUCTS  ARE  DESIGNED  AND  BUILT. 
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CIRCLE  234  ON  READER  SERVICE  CARD 


CB-TO- 10  METERS 


specialize  in  CB  radio  modification 
plans  and  hardware.  Frequency  and  FM 
conversion  kits,  repair  books,  plans,  high- 
performance  accessories.  Thousands  of 
satisfied  customers  since  1976!  Catalog  $2. 


CBC  INTERNATIONAL 

LOU  FRANKLIN/K6NH  -  Owner 
P.O.  BOX  31500X,  PHOENIX,  AZ  85046 


BEAM  INDICATOR 
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fMap 
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a&s 


■  BftiiiHT  LEO  iNDtCATORS  WTH 
5D  HESOLUTfOfc 

-  ADJUSTABLE  flfAH  WICTH  AND 
LGWQ  PATH  fNDICATON 

-  Custom  Gpsgat  Circle  Map  oh 
*ouh  QTH 

-  Decorate  16"  x  16"  *  1 '  frame 


See  your  beam  '$  coverage  on  a  custom  Great 
Circle  Map  with  a  simple  rotator  connection. 

$189.95* 


GREAT  CIRCLE  MAPS 

Four  cotor  maps  centered  on  your  QTH 

Laminated  22"  or  16"        $35.00* 
Framed  16"  $59,95* 

Framed  21"  $74,95* 

*S  ft  H  included  (  continental  U.S.} 
CA  Residerns  please  add  7.25%  sal es  tax 

Call  or  write  tor  more  information. 

Vector  Control  Systems 

1655  N.  Mountain  Ave.,  Suite  104^45 
Upland,  CA  91786  •  (714)  985-6250 


CiR CLE  78  ON  READER  SERVICE  CARD 


SURVEILLANCE 


COUNTERSURVElLLANCE  Electronic  Devices  Catalog. ,  .$5.00 
Miniature  Surveillance  Transmitter  Kits..  S39.9W. 

Voice  Changers, Phone  Scramblers, Vehicle  Track iiHj,Pfione 
Recording  Systems,  Bug  &  Phone  Tap  Detectors,  S  More! 


CALL  tDENTIFIEft    displays  callers  phone  number,  stores 
phone  number  with  date  &  time  at  cd!I...S59.95p;pd. 


E  ©  F 


RO.  Bo*  337.  Buffalo*  NY  1 4226    (716)  631-3476 


SW/SSLOG 

"WOW,    WHAT   A    PROGRAM!    ..This    is 
absolutely*  the  best  togging  program  I  have 
ever  used.  Believe  me  I  have  purchased 
copies  of  them  ALL." 
Kenneth  R.  Welte.  V73CT  Kwaj&lein  Is. 

"SWISSLOG  is  about  the  most  fantastic 
logging  program  I  have  ever  seen.  Its  true 
beauty  when  I  use  it  in  demonstrating 
signal  paths  all  over  the  world,  to  parents 
when  they  visit  „ 

Ed  Karsin,  W3BMW  &  The  Kids  of 
Alldettce  H.S. 

SWISSLOG  does  it  all.. Log,  Sort, 
Prfnt  QSL's  &  Labels.  Award  tracking, 
MUF  map  with  arayline.  Go  resident  for 
packet.  Conversion  from  K1EA,  DXLOG 
etc.  Contest  mode  for  dupes  etc  Too 
much  to  describe. 
Requires  IBM/Compat.  512K„HD. 

MONEY  BACK  GUARANTEE 

TO  ORDER:  SEND  $78  ($75  + $3  ship.} 

Ificl4i(fe:  Diik  Size,  Call,  Phone  M 
N.V.  Stotft  residents  add  7.E%  Tax 

SEND  TO:  F.G.L.  Inc. 

157  Broadway,  AmityviHe  N.Y.  11701 

(516)  598-0011 


QuicKits 


TV 


B.ix  5Cfifg-S.  Pt.-.v.\  LIT  Z4&.6 


*  Fail-Sa.fr  viaual  ifliJTflcTi'?n4 
-  No  niifainria^  ^r  <DriJTig 

*  E"'-  '■  ryili 1 1. j  ir.-.JuJ.. J 

*  f.fli-.ri   Jii:.n:-.i  ill   rr  ,r.  .;-.  ■ 

■  Kiakpio^E  Qui^jFlei  wim 

■  Faily  [Biialsti  J,  wx  s*il*4„ 

IUn.  All  B«n4i  \m\  WARC 


*Dr*WcSl£fCiiiV 

201  it  l«l-HJDipoh; 
■  Pull  S*M  G5KV 

iticrn  Ba-i[irji|K4e 
5 j  f\  Ad-  m  DipniK 

24  ft  20-EOOipofc 

*  RcadyMafe  Mil  ftOSRV 

*  Read^MftdeSI  ftCSRV.^ 
■  aKr  U^reu  25(11  line 

Ord*r  Hot-Lin*:     __ 


* 


J3O0Q 

VUi.itn 
ii  I  .W 


Wan  I  Plans.  Pin«rnA,  H«tir 

>rdfr  TffhNott  §]Z4*D  W.»5  ppd  USA  1-800-926-7373 


CIRCLE  296  ON  READER  SERVICE  CARD 


Factory  Authorized  Dealer  &  Service  Far 


•  It 


KENW 

YAESU 
ICOM 


Calf  Us  For 
Great  Prices  &  Great  Service 


TOLL  FACE  ORDER  LINE    1-SOO-344*3144 

CcHilmenlal  U.S.  £  Texas 


THE 


n^fs^i 


5AN  AVTONID  TFJlAB 

CENTER 


CIRCLE  133  ON  READER  SERVICE  CARD 


sales  AMATEUR  RADIO  SLRVicr 


5730  Mobud        San  Amtomo,  TX  7fl33&       1512)  6SM1  tfl 
FAX(512)047^O€7 
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Number  1 7  on  your  Feedback  card 

New  products 

Compiled  by  Hope  Currier 

BESTWAY 
SYSTEMS 

Bestway  Systems 
is  now  offering  the 
heavy-duty,  rack- 
mounted Sttnger 
chassis.  The  SCA-1 
is  an  industrially- 
hard  erved  19"  rack- 
mouni  enclosure,  ca- 
pable of  housing  four 

full-height  internal  and  four  half-height  supply  which  supports  simultaneous 
exposed  drives.  It  can  accept  full-  or  power-on  by  all  devices,  a  100  CFM 
half-size  active/passive  main  system  cooling  fan  with  a  TEMPEST  grade 
boards.  Constructed  of  16-gauge  CIR  EMI/RFI  filler,  emissions-tuned  cooling 
clear  zinc  plated  steel,  the  chassis  at-  inlets,  power  on/off  key  switch  and 
lows  the  user  to  configure  a  system  to  safety-keyed  reset  button,  top  cover 
his/her  specifications  within  a  state-of-  lock,  modular  internal  bay  assemblies, 
the-art  enclosure*  The  SCA-1  can  be  short/overload/thermal  and  no-load 
used  to  complement  repeaters,  protection,  and  mounting  rails  by  Ac- 
tele  metry  eq  u  ipment ,  control  I  ers ,  pew-  curide  > 

er  amps  and  power  supplies  designed  For  the  price  and  more  information, 

around  the  standard  19"  form-factor.  contact  Bestway  Systems,  Inc.,  999 

Receivers/transceivers  can  be  con-  Central  Park  Ave,,  P.O.  Box  54, 

trolled  using  the  appropriate  DOS  soft-  Yonkers  NY  10704;  (BOO)  477-UN1X, 

ware.  Additional  SCA-1  features  in-  (914)  968-9491,  FAX;  (914)  968-9523, 

elude  a  Mil-Spec  400W  55A  power  Or  circle  Reader  Service  No.  202. 


COMMUNICATIONS 
SPECIALISTS 

Communications  Specialists  has 
added  another  wire  harness  for  direct 
plug-in  of  Iheir  TS-32P  CTCSS  en- 
coder-decoder These  p Jug-in  wiring 
sets  can  save  you  considerable  time 
when  adding  CTCSS  encode-decode. 
The  newest  wire  harness  is  for  the  GE 
Delta  radio  (part  no.  01-1032),  and  is 
priced  at  $2.  it  can  be  added  to  the 


TS-32P  at  the  time  of  purchase,  or 
retrofitted  to  existing  TS-32PS. 

Communications  Specialists  also  of- 
fers plug-in  adaptations  of  their  tone 
products  for  many  other  popular  ra- 
dios. Contact  Communications  Spe- 
cialists, Inc.,  426  West  Taft  Avenue, 
Orange  CA  92665-4296;  (BOO)  854- 
0547f  (714)  998-3021,  FAX:  (714)  974- 
3420,  Or  circle  Reader  Service  No. 
204. 


OAK  BAY  TECHNOLOGIES 

The  Model  PS-101  12-volt  power 
strip  from  Oak  Bay  Technologies  fea- 
tures five  separate  outputs,  each  indi- 
vidually fused,  with  the  ability  to  handle 
50  amps  total  (not  to  exceed  32  volts).  Jt 
provides  a  complete,  easy,  safe  inter- 
face between  external  equipment  and 
a  single-source  power  supply,  putting 
an  end  to  cumbersome  multiple  con- 
nections.  The  strip,  10/'  wide  by  3.2W 
deep  by  1.7*  high,  contains  two  30 
amp  fuses  and  three  20  amp  fuses, 
along  with  five  feet  of  eight-gauge  cop- 


per wire  and  two  ring  lugs  for  connect- 
ing to  the  power  supply.  The  enclosure 
Is  manufactured  from  rugged  20- 
gauge  steel  for  exceptional  sturdiness 
and  vibration  resistance. 

The  Model  PS-101  is  available 
through  amateur  radio  dealers  for  a 
suggested  list  price  of  $79.95.  For 
more  information,  contact  Oak  Bay 
Technologies,  %Evefyn  Garrison  &  As- 
sociates, 21704  S.E.  35th  St.,  fs- 
saquah  WA  98027;  (20$)  557-9611 , 
FAX:  (206)  557-9612.  Or  circle  Reader 
Servfce  No.  201 . 


J*COM 

The  Ventriloquist™  voice  keyer  and 
audio  memory  from  j*Com  is  based  on 
the  recently  released  ISD  series  of  inte- 
grated circuits  featuring  direct  storage 
of  analog  signals  in  non-volatile,  elec- 
trically erasable,  prog  ram  m  able  mem- 
ory. Unlike  conventional  digital  voice 
keyers,  Ventriloquist  records  and  re- 
produces analog  signals  directly  at  a 
rate  of  6,400  samples  per  second, 
achieving  a  2.7  kHz  signal  bandwidth 
with  less  than  2%  THD.  The  use  of 
EEPROM  technology  means  that  the 
memory  will  retain  the  signal  for  up  to 
10  years  without  power,  unlike  RAM- 
based  systems.  Unlike  EP ROM-based 
systems,  Ventriloquist  will  erase  and 
re  record  directly  without  the  need  for 
sophisticated  equipment  or  manufac- 
turer re  prog  ramming. 

Ventriloquist  contains  a  built-in  mi- 
crophone for  recording  and  a  speaker 
for  playback.  The  unit  interfaces  easily 
with  most  modem  transceivers.  A  PTT 
keying  circuit  is  provided  to  operate  the 
transmitter  automatically  when  a  mes- 
sage is  played.  It  also  includes  a  built- 


in  computer  interface  which  may  be 
connected  directly  to  the  printer  port  of 
any  PC-compatible  computer,  This  in- 
terface has  been  designed  to  be  direct- 
ly compatible  with  the  ubiquitous  CT 
contest  program. 

As  an  assembled  and  tested  PC 
board,  Ventriloquist  sells  for  $124.95; 
with  a  high-impact  ABS  enclosure, 
$149.96,  Prices  include  U.S.  shipping. 
For  more  information,  contact  j*Comt 
P.O.  Box  194,  Sen  Lomond  CA  95005- 
0104;  (408)  335-9120,  FAX:(408)  335- 
9121.  Or  circle  Reader  Service  No.  203. 


M.M.  NEWMAN 

The  Antex  TCSU-1  from  the  M.M. 
Newman  Corporation  is  a  temperature- 
controlled  soldering  station  that  can 
be  supplied  with  a  standard  size  iron 
or  a  miniature  soldering  Iron  and  a 
selection  of  precision  tips  in  a  variety 
of  shapes.  It  features  a  sliding  po- 
tentiometer with  a  l-to-10  setting  to 
maintain  the  desired  soldering  tip 
temperature  from  160'F  to  S15*FT 
with  ±2%  accuracy.  Offered  with  a 
40W  standard  size  or  30W  minia- 
ture iron,  the  tip  is  positively  grounded 
and  zero  crossing  electronic  switch- 
ing eliminates  RF  interference  and 
magnetic  fields.  The  Antex  TCSU-1 
Temperature  Control  Station  is  pow- 
ered by  115  VAC  and  converts  the 
voltage  to  24  VOC.  A  sponge  tray 
with  a  stable  metal  base  and  spring 
holder  conforming  to  OOD-STD-2000- 
1 B  is  provided.  Both  irons*  heating  ele- 
ments are  under  the  tip  for  optimum 


LARSEN 

Larsen  Electronics  has  an- 
nounced the  new  Kulglass™ 
KG  2/70  dual-band  on-glass 
antenna  designed  for  mobile 
radio  users  who  require  simul- 
taneous VHF  and  UHF  mobile 
communications  over  wide 
band  widths.  The  KG  2170  oper- 
ates as  a  half -wave  antenna  on 
VHF  and  a  collinear  on  UHF, 
and  provides  2.5  dBd  and  4 
dBd  gain  respectively.  Each 
antenna  is  individually  factory- 
tuned  to  cover  the  2  meter 
(145^148  MHz)  and  70  cen- 
timeter (442-448  MHz)  FM 
bands  at  1 .5:1  VSWR.  Trie  an- 
tenna's patented  impedance- 
matching  circuitry  is  on  the  out- 
side of  the  glass  to  insure  the 
best  performance. 

For  the  price  and  more  infor- 
mation, contact  Larsen  Elec- 
tronics, fnc>,  P.O.  Box  1799, 
Vancouver  WA  98668;  (206) 
944-7551,  (800)  426-1656, 
FAX;  (206)  944-7556  or  (800) 
525-8749.  Or  circle  Reader 
Service  No.  206. 


•  ■'< 


§ 


thermal  efficiency  and  recovery  times. 
The  Antex  TCSU-1  sells  for  $205 .43. 
For  more  information,  contact  M.M. 
Newman  Corporation,  24  Tioga  Way, 
P.O.  Box  615,  Marbfehead  MA  01945; 
(617)  631-7100,  FAX:  (617)  631-8887. 
Or  circle  Reader  Service  No.  207. 


HAMTRONiCS 

Hamtronics,  Inc.  has  just  printed  a 
new  catalog  of  their  popular  VHF  and 
UHF  modules.  The  catalog  includes 
both  kits  and  wired/tested  modules  for 
FM  receivers,  exciters,  and  power  am- 
plifiers used  for  building  repeaters  and 
control  and  telemetry  links.  Also  in- 
cluded are  receiver  preamps,  receive 
and  transmit  converters,  autopatches, 


DTMF  controllers,  and  accessories. 
The  new  January  1 992  issue  features 
new  versions  of  the  REP-200  repeater, 
including  economy  models  in  kit  form 
and  models  with  no  controller  which 
can  be  used  with  external  controllers 
from  ACC  and  others. 

For  your  free  copy*  contact  Hamtron- 
ics, Inc.,  65F  Moui  Rd.t  Hilton  NY 
14468-9535,  FAX:  (716)  392-9420.  Or 
circle  Reader  Service  No.  205. 
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COMMUNICATIONS 

ELECTRONICS  INC. 
Emergency  Operations  Center 

has  expanded  to  our  new  two  acre  facility  and 
World  Headquarters.  Because  of  our  growth, 
CEI  is  now  your  one  stop  source  for  emergency 
response  equipment.  When  you  have  a  com- 
mand, control  or  communications  need,  essen- 
tia? emergency  supples  can  be  rushed  to  you  by 
CEI.  As  always,  for  over  twenty  three  years, 
we're  ready,  willing  and  able  to  help.  For  1992, 
we're  introducing  new  products  from  Uniden, 
Shrnwa,  Cobra,  Ranger  Communications, 
Grundlg,  Sangean,  Magnavoxjcom  andRELM. 

NEW!  Shinwa  SR0Q1-B 

List  price  $799.95/0 E  price  $479.95/SPECIAL 
Continuous  coverage  from  25,000  through  999. 995  MHz. 
If  you're  looking  for  an  excellent  synthesized  scan- 
ner designed  for  mobile  surveillance  use,  the  new 
Shinwa  SR001  scanner  offers  features  never  be- 
fore offered  a1  such  a  low  price.  When  you  purchase 
this  wide  band  scanner  from  CEI,  you'll  get  a  free 
infrared  wireless  remote  control  that  allows  you  lo 
control  your  scanner  from  over  20  feet  away*  Se- 
lectable frequency  steps  of  5.0/1 0.0/1 2, 5/20,0/25.0/ 
50,0  or  100.0  KHz,  are  available.  Dual  antenna 
inputs  terminating  in  an  "N-type"  and  *BNCH  con- 
nectors are  included.  Other  features  include  200 
memory  channels  grouped  in  10  banks  of  20  chan- 
nels, easy  lo  read  multi  color  LCD  display,  lithium 
battery  for  memory  back-up,  35  channel  per  sec- 
ond high  speed  scanning,  priority,  timer  and  even 
an  alarm  to  alert  you  to  transmissions  on  your 
choice  of  one  special  frequency.  We  even  include 
a  mobile  mounting  bracket.  The  SR001  can  be 
used  for  base  station  use  with  Ihe  purchase  of  the 
ACS-B  12  volt  DC  power  supply  for  only  $34.95 
each.  A  great  sounding  external  speaker  #SPE-B 
is  available  for  onfy  $24.95. 

SHINWA  POCKET  PAGERS 

The  fare  department  hazardous  materials  response 
teams  and  police  department  SWAT  crews  that  need 
refiable  radio  alerting  systems,  stake  their  lives  on 
Shinwa.  We  offer  a  two- tone  pocket  pager  with  monitor 
feature  and  even  a  voice  storage  option  at  an  afford- 
able price.  To  order,  we  need  your  paging  frequency  as 
well  as  tone  reed  frequencies.  For  other  configurations 
or  two-way  radfo  information,  please  fax  us  your  speci- 
fications to  313-663-8858  or  phone  313-996-B88B, 

NEW!  ICOM  ICR1-B 

List  price  $799.S5/CE  price  $519.95/SPECIAL 

Continuous  coverage  from  f  00  kHz  through  1*300  GHz. 

The  I  COM  ICR1  keeps  you  in  touch  with  the  world 
when  you're  on  the  go.  The  palm-size  IGR1  is 
equipped  with  AM,  FM  and  wide-FM  modes  1o  fully 
answer  your  monitoring  needs.  With  100  memory 
channels  and  a  dual  frequency  selection  system, 
you  get  a  lop-class  communications  receiver.  Not 
only  can  you  program  scan  searches  only  for  sig- 
nals within  a  specified  frequency  range,  it's  also 
possible  to  write  frequencies  of  received  stations 
automatically  into  memory,  In  addition,  unwanted 
frequencies  can  be  skipped.  Order  ICSC72-8  bat- 
tery rapid  charger  for  $99.95  and  a  BP84-B  1 ,000 
ma.  battery  pack  for  $74.95. 

NEW!  ICOM  ICR1Q0-B 

List  price  $79&95/CE  price  $579.95/SPECIAL 

Continuous  coverage  from  100  kHz.  through  1856  Mhz. 

Now  you  can  bring  a  wider  world  of  broadcast- 
ing, VHF  air  and  marine  bands,  emergency 
services  and  many  more  communications  into 
your  vehicle.  Icom's  advanced  I CR1 00  fully  cov- 
ers all  the  stations  worth  hearing  with  up  to  100 
memory  channels  and  a  multitude  of  features. 


SCANNERS/CB/RADAR 
UNIDEN 

PRO310E-B  Unicten  40  Ch.  Portabls/MobiJe  CB $72.95 

PRQ330E-B  Uniden  40  CK  Remote  mount  C8  .„ $99.95 

GRANT-B  Uniden  40  channel  SSBCB  mobile $152.95 

WASHINGTON^  Uniden  40  Ch-  SSB  CB  base $229.95 

PC122-B  Uniden  40  chan ner  SSB  CB  mobile $113.95 

PCG6A-B  Uniden  40  channel  CB  Mobile ,$78.95 

PR0510XL-B  Uniden  40  channel  CB  Mobile $39,95 

PRO520XL-B  Uniden  40  channel  CB  Mobile $54.95 

PRQ535E-B  Uniden  40  channel  CB  Mobile $59.95 

PR0S38W-B  Uniden  40  ch.  weather  CB  Mobile  i $78.95 

PROB10E-B  Uniden  40  channel  SSB  CB  Base $174.95 

UNIDEN  RADAR  DETECTORS 

RD30GOZX-B  Uniden  3  band  sue! ion  mount  radar  „..$1 19.95 

RD2400ZX-B  Uniden  3  band  radar  detector  „ $109.95 

RD30-B  Uniden  2  band  radar  detector  „„.„ $64.95 

CARD-B  2  band  credit  card  size  radar  detector $89.95 

HD3XL-B  Uniden  3  band  radar  detector $109.95 

RD9XL-B  Uniden  "micro"  size  radar  detector $€9.95 

RD27-B  Uniden  visor  mount  radar  detector ,..$39.95 

19  PLUS-B  Cobra  C8  radio $36.95 

18RV-B  Cobra  CB  radio  »« « $54.95 

41PLUS-B  Cobra  CB  radio ,..♦.♦ ....  $72.95 

70LTD-B  Cobra  remote  mount  CB  radio  .....................  $99,95 

19LTD-B  Cobra  Classic  series  CB  radio $44.95 

21LTD-B  Cobra  Classic  series  CB  radio ♦ $54*95 

25LTD-8  Cobra  Classic  series  CB  radio ......,....„„ SB9.95 

29LTD-B  Cobra  Ciassic  series  CB  radio  ..„♦,.. .♦..**♦..♦.  $109,95 

14SGTL-B Cobra  AM/SSB  CB  radio, ,„+ t... ..„...„ $129.95 

148GTL-B  Cobra  AM/SSB  CB  radio $149.95 

90LTD-B  Cobra  Base  Station ♦....,...♦ „„„„M.„„„„  $89.95 

142GTL-B  Cobra  AM/SSB  Base  station * ..$199.95 

2000GTL-B  Cobra  Deluxe  AM/SSB  Base  station.... ..$3 79. 95 

COBRA  RADAR  DETECTORS 

RD3163-8  Cobra  3  band  radar  detector..,, ..„,..„„ $109.95 

RD3175-B  Cobra  3  band  radar  detector...* $129.95 

RD3f73  B  Cobra  3  band  radar  detector... $139.95 

RD31B3-B  Cobra  3  band  radar  detector .»  $139.95 

Bearcat  200XLT-B 

Lis!  price  $509.95/CE  price  $239.95/SPECIAL 

1 2  Band.  200  Channel.  Handheld,  Search,  Limit,  Hdd,  Priority.  Lockout 
Frequency  range:  29-54.  1 18-174,  406-512,  BG6-95S  MHz. 

Excludes  823.9075-849,0125  and  868.9875-894.0125  MHz. 
The  Bearcat  200XLT  seta  a  new  standard  for  handheld  scanners  in 
performance  and  depend  ability.  This  full  featured  unit  has  200  pro- 
grammable chan  n  els  with  1 0  sea  n  ni  rig  banks  add  1 2  band  coverage . 
If  you  want  a  very  similar  model  without  the  S00  MHz.  band  and  1 00 
channels,  order  the  BC100XLT-B  for  only  S17S.95.  Includes  antenna, 
carrying  ease  bett  loop,  ni-cad  battery  pack,  AC  adapter  and  ear- 
phone. Order  your  scanner  from  CEI  today. 

Bearcat  800XLT-B 

List  price  $549+95/CE  price  $239.95/SPECIAL 

1 2-band,  4D  Channel.  Nothing  excluded  in  the  800  MHz.  band. 
Sands:  29-54t  116-174,406-512,  606-966  Mhz. 
If  you  do  not  need  Ihe  $00  MHz,  band,  order  the  Bearcat 
21CXLT-B  Jor  the  special  CEI  price  of  $139.95. 

Magnavox®  Satellite  Phone 

CE  price  $43,880. 00/Specia!  order  -  allow  45  days  lor  delivery . 
When  War  broke  out  in  Iraq,  you  heard  all  the  action  because 
CNN  had  a  satellite  telephone.  When  a  disaster  such  as  an 
earthquake  or  a  hurricane  strikes  your  community  and  commu- 
nications are  disrupted,  you  can  depend  on  instant  reliable 
communications,  just  like  CNN  did  using  your  Magnavox 
MagnaPhone,  Inmarsat  communication  satellites  are  in  geosta- 
tionary orbit  along  the  equator.  They  beam  two-way  voice  and 
data  Transmissions  between  your  satellite  phone  and  fixed  earth 
stations.  In  most  Instances,  telephone  calls  are  dialed  directly 
once  you  have  selected  the  satellite  serving  your  location.  No 
matter  where  you  are  on  the  planet,  the  MagnaPhone  automati- 
cally selects  the  Land  Earth  Station  (LES)  nearest  the  destina- 
tion called.  This  makes  placi n  g  a  cal  I  as  easy  as  using  a  standard 
telephone.  Dual  ID  numbers  pefmit  a  separate  Inmarsat  tele- 
phone number  to  be  used  to  route  calls  to  one  ot  the  external 
telephone  ports  which  could  be  used  for  a  fax  machine  or  a 
computer  data  fine.  For  telephone,  telex,  fax  and  data  commu- 
nications anywhere  in  the  world,  the  new  MX202GP  MagnaPhone 
Is  the  most  compact  Inmarsat -A.  Class  1  terminal  available 
today.  Like  a  cellular  phone,  airtime  will  be  billed  to  your 
accouni.  The  new  MagnaPhone  weighs  just  47  lbs  (21  kg), 
including  the  antenna,  Add  the  optional  rugged ized  case  (only 
$950.00)  and  it  can  travel  as  airline  baggage  on  commercial 
carriers.  When  you  arrive  at  your  destination,  installation  can  be 
done  in  less  than  five  minutes.  For  more  information  call  our 
Emergency  Operations  Center  at  313-996-8S&S. 


HELM  UC202-B  2  Watt  transceiver  on  154.57  MHz,$1 14.95 

RELM  RH256NB-B  25  Wafl  VHF  transceiver $299.95 

RC 12950-6  Ranger  Comm.  2S  Wan  10  Meter  xcew.  $234.95 
MR&1Q&B  Uniden  surveillance  scanner .  CALL  FOR  PRICE 

BC55XLT-B  Bearcat  10  channel  scanner $114.95 

AD10CKB  Plug  in  wall  charger  for  BC55XLT 14.95 

PS001-B  Cigarette  lighter  cable  for  8C55XLT „„  $14.95 

VC001-B  Carrying  case  for  BC55XLT.........+„ „...„ $14.95 

BC70XLT-B  Bearcat  20  channel  scanner  „.♦„,.♦„♦„.. $139.95 
BP70-B  Ni-Cad  battery  pack  for  8C70XLT  scanner „  $39.95 
BC142XL-B  Bearcat  10  channel  10  band  scanner  ..,,$34.95 
BC147XLT-B  Bearcat  16  channel  10  band  scanner  ..$94.95 
BC172XL-B  Bearcat  20  channel  1 1  band  scanner  ■*  $124.95 
BC177XLT  B  Bearcat  16  channel  11  band  scanner  $129.95 
BC590XLT-B  Bearcat  100  channel  11  band  scanners  194. 95 
8C760XLT-B  Bearcal  100  channel  12  band  Scanner$254.95 

BCQ02-B  CTCSS  tone  board  for  BG590/7&0XLT $54.95 

BCO03-B  Switch  assembly  for  BC59O7760XLT $22.95 

BCB55XLT-B  Bearcat  50  channel  12  band  scanner  $174.95 
BC560XLT-B  Bearcat  16  channel  10  band  Scanner  ..  $94.95 

BP205-B  NhCad  battery  pack  for  BC20Q/1 QOXLT $39,95 

TRAVELLE  R2-B  Grundlg  shortwave  receiver „,.„  $84,95 

COSMOPOLIT-B  Grundig  shortwave  receiver  .„„,.„  $179.95 
SATELLIT500-B  Grundlg  shortwave  receiver  ..........$499,95 

SATELLIT650-8  Grundlg  shortwave  receiver ....$349.95 

ATS800-B  Sangean  shortwave  receiver  ..♦ .« ♦... $89*95 

ATS 803- B  Sangean  shortwave  receiver  >+ „.„....,.  $159,95 

741 02- B  Midland  emergency  weather  receiver $34.95 

771 16*  B  Midland  CB  with  VHF  weather  &  antenna  ...  $66.95 

7711 8-B  Midland  CB  mobile  with  VHF  weather $62.95 

7791 3-B  Midland  C8  portable  with  VHF  weather ..$79.95 

76300-B  Midland  CS  base  station  ♦,...* $92.95 

NPD-B  UnkJen  National  Police  Directory  ,.„„ $19.95 

FBE-B  Frequency  Directory  for  Eastern  U.S. A* $14.95 

FBW-B  Frequency  Directory  for  Western  U.S.A .„ $14,95 

RFDl-B  ML  1L.  IN.  KY.  OK  Wl  Frequency  Directory  .$14+95 

RFD2  B  CT(  ME.  MA.  NH.  R1.  VT  Directory  „.._ $14+95 

RFD3-B  DE,  DC.  MD,  NJ.  NY.  PA.  VA.  WV  Directory  $14,95 
RFD4  AL,  AR.  FL.  GA.  LA,  MS.  NC.  PR.  SC.  TN,  VI .  $14.95 
RFD5  AK.  ID.  IA.  MN.  MT,  NE.  NDT  OR,  SD,  WA>  WYS14.95 
RFD6  CA,  NV,  UT.  AZ.  HI.  GU  Frequency  Directory  ,$14.95 
RFD7-B  CO.  KS.  MOp  NM,  OK,  TX  Freq.  Directory  .,,$14.95 

PWB-B  Passport  to  World  Band  Radio $16.95 

ASD-B  Airplane  Scanner  Directory  „„„„„„„..„. ,...$14.95 

TSG-B  "Top  Secret*  Registry  of  U,&  Govt,  Freq.  ,...*.$16.95 

TTC-B  Tune  in  on  Telephone  Calls  .«♦ « » *... $14.95 

CBH-B  Big  CB  Handbook/AM^FM/Freeband  „„„.„„„ $14.95 
TlC-B  Techniques  for  Intercepting  Communicator! b  ,,$14.95 
EEC-B  Embassy  &  Espionage  Communications  .......  $14.95 

SMHV1-B  Scanner  Modification  Handbook/Volume  1  $13,95 
SMHV2-B  Scanner  Modification  HandbookA/olume  2  $16.95 

L'IN-B  Latest  Intelligence  by  James  E.  Tunnel $17,95 

A6Q-8  Magnet  mount  mobile  scanner  antenna $39.95 

A7Q-B  Base  station  scanner  antenna... ...„ $39,95 

USAMM-B  Mag  mount  VHF  ant.  w/ 12"  cable $39.95 

USAK-B  3/4"  hole  mount  VHF  antenna  w/ 12*  cable  „$34+95 
Add $5,00 shipping  fonti accessories  ordered at  tha sam* time. 
Add  t1S.OO  shipping  per  radio  and  $6.00  per  antenna. 

BUY  WITH  CONFIDENCE 

Michigan  residents  please  add  4%  sales  tax  or  supply  your 
tax  LD.  number  Written  purchase  orders  are  accepted 
from  approved  government  agencies  and  most  well  rated 
Tirms  at  a  10%  surcharge  for  net  10  billing.  All  sales  are 
subject  to  avarlabilliy,  acceptance  and  verification.  Prices, 
terms  and  specifications  are  subject  to  change  without 
notice.  All  prices  are  in  US,  dollars.  Out  of  slock  Item  swill 
be  placed  on  backorder  automatically  or  equivalent  prod- 
uct subs  Muted  unless  CEI  is  instructed  differently.  Ship- 
ments are  F.O.B.  CEI  warehouse  in  Ann  Arbor.  Michigan. 
No  COD's.  Not  responsible  tor  typographical  errors. 

Mail  orderalo;  Communications  Electronics,  Box  1045, 
Ann  Arbor,  Michigan  481 06  USA  Add  $1 5,00  per  radio  for 
U.  P.S.  ground  shipping  and  handling  In  the  continental 
U.S.A.  For  Canada.  Puerto  Rico,  Hawaii,  Afaska.  or  APO/ 
FRO  delivery,  shipping  charges  are  two  times  continental 
U.S.  rates.  If  you  have  a  Discover,  Visa,  American  Express 
or  MasterCard,  you  may  call  and  place  a  credit  card  order. 
5%  surcharge  for  billing  to  American  Express.  For  credit 
card  orders,  call  toll-free  in  the  U.S.  Dial  800-  USA-SCAN. 
For  i n formation  call  3 1 3-995-8888  FAX  anytime,  dial  313- 
663-8888.  Order  from  Communications  Electronics  today. 
Scanner  Distribution  Center"  and  CEI  logos  are  trade- 
marks of  Com munlcai tons  Bectronics  Inc- 
Sale  dates  1 2/2/91  through5/31/32  AD#121S91-B 
Copyright  ©  1992  Communications  Elect  rentes  Inc. 

For  more  information  call 

1  -31 3-996-8888 

Communications  Electronics  Inc. 
Emergency  Operations  Center 

P.O.  Box  1045,  Ann  Arbor,  Michigan  401OS-1O45  U.S.A. 
For  ordar*  call  313-996-8888  Of  FAX  313-6S3-8B88 


CIRCLE  121  ON  HEADER  SERVICE  CARD 


the  PackeTwin™  System 


The  PackeTwin    date,  radio  system,  with  integrated  3600  bpa  radio 
modem  (G3RUH/K9NG  compatible!  and  *  440  Mhi  radio  lircrenn*  not  tnckjd+d). 

The  PackeTwin  is  a  high  performance,  dual-channel, 
sync/async  PC  interface  card  for  data  radio  systems,  with 
TCP/IP  and  AX. 25  software  (executable  and  driver  sources 
provided.)  Speeds  of  1200  to  1  Mb/sec  operation  utilizing  full 
duplex  DMA,  RS-422,  RS-232,  and  TTL.  The  PackeTwin  data 
radio  is  a  single  channel,  half-duplex,  crystal  controlled  unit 
delivering  2  watts  output  available  in  the  430-450  Mhz  and 
450*470  Mhz   frequency  ranges. 

623  Palace  Street. 
Aurora,  Illinois  60506 
_  ^      Phone:  (708)  897-9346 

draalis*   FAX:  pwmwhw 

Email:  info@graciikS.coDi 
In  Australia  Contact  BLAMAC  Services  P/L,  Cooma  NSW, 

Tel.  064^523112 


M*»l«iCArd 


CIRCLE  291  ON  READER  SERVICE  CARD 


Computer  Controlled  Ham  Shack  for  personal  or  club  station 


Ultra  Comshack  64  Duplex/Simplex  Controller 


HF  &  VHF  Remote  Base  &  Repeater  *  Autopatch  *Rotor  Control 
"Voice  Meters*Paging*Logging*Poiite  IDs* Voice  Packet  B.B.S. 

[Model  CS64S 

HEVa....$379.95 


FT  ?S7;  ?E7;  wrj  ;?3&;747 
FTlMQ-TS^O;9flO;H& 

j231  VHF 
FIM1 


t:  ■^■,7f.1.7r 


Includes:  C64  Interface, 
disk,  cables,  Manual 


s^S 


FT727fl.7&7;73€. 

IS  7U:  BH:  &B0:950  £B!tJ!'  :*\ 


Here  are  iust  a  tew  of  the  Ultra's  advanced  Features: 


'Load  &ave.  change  all  Injm  T  tones  Pacfcel.or  m&ierp'UnllrnHMlvotct 
vocabulary  'Voice  ctock  {execute}  events  Daily  &  weekly  "Super 
Macros-  user  programming  language'  *3DT>-4  digit  user  access  coon 
•Ditfc  a.  Printer  logging  of  telephone  numbers  tItbiti,  usage  Hirte, 
Hinctions  'i5  Rotating  Polite  Cm*  ts  Eternal  relay  conhob  XT  CSS 
Tone  Paging'  CWPractteawthwoop  •Secur*yfnode.Ttohefnj|a' Vft*» 
announced  user  cafl  s^n  ppf*fi  iogy ng  on  %ro  lage  pmoononaf  oourt«y 
oeep  ndcates  SQTarf  strcfirjh  MS  rotating  Polfte  Dtafts'  Safety  timers 
l  Overrides  njtraUr*- provide*  T  lone  cortrot  from  remote  au*o  mom 
tared  *Utai|auyniMnid  ifutMone  courtesy  beeps  each  mode-Modem  or 
MM  comroT  g  TToro  Uacrc*  store  28  tfgi  commana  ^nr^s  "3  Tit* 
mg  Meter  inputs 'Paokct*  Modem  iiajrSrreaea  Repeater  laHie  Opting 
mi h  DVR  *  WXi  £  PKBauaafca  mumalore  and  rtvmi(My  with  poUf  ID  * 
store  lfm  tte  digti  tat  **  -Quick  tfai  *  *r«*  are*** 
A  general  page  *5G  lei  rs  rc^nti^  patch*  Telephone  control 
mpuT  Regenerated  fcutmones  'AutopmrJi  auto  off,  detects  catting  parly 
MnQuP*PjiSe  Or  kHJchtane  dial  'Call  warTtng  &  tast  number  radial" 
^■fVJJIJ^.^^l  HF  4  VHF  SO  del 'Scan up/down;  10CHfs»flp^  . 
>.'Limb\e  sc^n  rale  'Monitor  mode  del«dis  PTTLock  mode  allows  T,  tonM 
to  TK  through  remote  *Auiq  mode  &  epiii  seifrrj  *9  Scan  n^morion  nlom 
Mode,  splits.  VFO  ft  &  B  'TaJting  Meters;  Voltmeter  *  voice  &  C w  h m h coi i 
'Vofco  Rolof  corrirol 


Ultra  Comshack  C4  Model  C564S,,,  $379,93 


Video  Multi-Page  letter  &  qraphics  Gen,, 


-AW,  Slow  Scan-  HI  Res  '  Auiotool  C&4  EPROM  CART 
*US0d  by  100"s  Of  CATV  M  for  Local  channel  insertion 

*  T  inm  >  dale  macros  send  touchiones,  vary  seq.  &  toad 
'Mull  1-page  Modem  transler  :  Vrtna'AudlnJ* 
*240lsilercr3wlsH  flash  Itnee        ->pd*ni  " 

*  Special  effects,  1  6  colors         j^      . 
"MTSC  output  £  color  bars 


New  REV 


SCA.  addresa  add  7.75% 
*Ask  for  tree  catalog!* 


tra  Com  Shack  54  Options 


'Mounjjftlj  modules  including  C64. 

~^*"Pred  rilled  &  painted  ind. 
'                   ■    mounts  &  cable  damps 
ALBX  . _ST5^95 


, i *  p  1 1  i  *■  I 

JU-.VlL',r*arr 


Auiopatcrt  A  Rev 


ad,  trie,  t  Meg 
Ram,  control  wth  CSSorPKS 
inct  cabft  lor  R£V1  L»  ra  board.  £ 
ori2VOC      DVWL^4 173.95 


12V  Pqv/Cf  far  C64  4  1S4I 


am 


■  -fc-r  e 


,««h|hi5ciT^atoon|roAad  S*Mdl- 
tng  supply,  funs  cool  &  embers 
draws  -tl  amp.  P\jgi  Wo  C&4. 
fused,  protOOOd.  heavy  duly 


Mcc^! 


Add  Duplet  Cam  rot  of  Remarks 


with  Telephone  arnplilled  tiy  brm. 
null  &  qain  pots,  &  audio  pr^^mps 
Phjgs  Into  C5645  coard.  TLCN....S  159.95 


fiTr\CTTO^lJJ:I.TT, 

plugs  into  C64  or  F*KB .  disk  or 
System  v&rsion  CART».$  109-95 


8  On.Otl  relays 


relays. +5  SW 
1o  rojale  besru. 


Inc  3  DPDT  E  A. 
OUtpUlB.UHg  wrlli  HM1 
CS8 $  99.95 


r* 


Add  2  Voic*  Mpier*>  *  2  Alarm  Inouts 


•PKC  A  WXi  ados  rroy  control  ft  Temp.  &  Humrdtty 

works  knside  ail  h.t.si 


AUDIO  BLASTER 


Model  "VI DG" 
i|Sia9.95iw 
disk*  oul  caWe 


Modul 


<-«inaiup*  Audio  Amr> Used  by  police 
» teteas  inside  en  H.re;  i  wan  aufSo  amp1  When 
lobe  loud!  Uhhrarsaf  nstalaVon <Mojarn 


JB  a_Rgjay_QrvQtt  Swjt^hfejii JKajlj^j 


"PK1  adds  Comrol  of  Ultrii  via   Pack« 


or  Tel.  modem  and  provides  a  Packet  '.o 
UeoioaaBS    Mq  W*rj  >4  i  ■■■>-    -,;  aei 
data  cable  1o  pkb  PKt  $99.95 


QUAD 


AB1S-...  S  24  95 


TSDQ4  DIGIT  Touchtone  Decoder 
QUAD  Retav  Ex 


Speak  Temperaturr  &  Hi 


(Rmj.  PKB)  nc  2SC  n 

gkjgs**oPrtj  WXI. 


IVWV0C   flyd^ iri.F«kjPtogram50,0W Cedes; Mom. *.  . 
0P0T  Relay;  LED  cfgivaftdA  t«ch  24  P*i connector  OUADopnoh 
tour  £  Amp,  r^fayt  +  5  dkH  on  &  off  code  for  each  relay  2"  X3T 


rscc  use  as  Repeater  C-a  C" 


Roior  conuol 


llorJrJbrf 

converter;  use  wall  CS8 .  voce  beanng 
♦/■  5deg.  lorai  roion  HM1„$  59.95 


4  Digit  Doc  ox)  er    TSDQ\S  89.95;  Expand  "QUAD  "3  99.95 


m 


UEtra  Com  Shack  64  Manual 


Touchione  lo  HS232 

300  Baud  rntertace 

Decode-A-Pad" 


TcucrtTcKMi 
ludio  y1* 

Input  ' 


Decodes  afl  15  touchionea,  Worka  with  lermlna  modem  programs 

y^lJI^Ul-auMI^TuJ-rriMn  mo  »pim-o       ,,,.,;.,. 


connector.  TTL  or  RS232  buflcrod  nuoui  •:. 


"      :  ■  -:  ~2:  :i  dtagrams  and  tw  ^  u: 
iopsrats  &  set  jp  remote  base  R-jfund 
ff-  wisti  purcftase  of  CS&iS  MNS2500 


'Mastercard*  VI  sa*Arr»x4,0i  so 

ENGINEERING  CONSULTING 
583  CANDLEWOOD  ST, 
BREA.  CA.  92621 
DAP  | To!:  714-671-2009  FaK:  7U-255-99B4 


Rtty  loop 


Number  16  on  your  Feedback  card 


Amateur  Radio  Teletype 


Marct.  Leavey,  M.D.,  WA3AJR 
6  Jenny  Lane 
Baltimore  MO  21208 

Packet 

Did  you  miss  me  last  month?  I'm 
sorry  about  the  absence,  but  some- 
times the  pressures  of  work  (I  am  a 
physician  in  an  active  medical  prac- 
tice) and  f amity  (a  wife  and  four  chil- 
dren} get  in  the  way  of  my  hobby!  So, 
having  let  some  issues  build  up.  let's 
get  right  to  them  (his  month. 

Phil  Eastman,  of  Augusta.  Georgia, 
writes: 

I'm  confused  and  fnistraiedtf  Vd 
tike  to  get  into  packet,  and  have 
heard  many  wild  stories  concerning 
equipment  "needed"  to  get  started, 
etc.  In  fact,  Vm  not  realty  sure  what 
packet  is  or  does. 

Vve  heard  a  Commodore  64  does 
a  fine  job  and  is  highly  recommend- 
ed— by  some — while  others  insist  on 
an  Apple^  is  the  only  way  to  go  with 
disk  drive,  printer,  mouse,  monitor, 
etc?  The  PK-232  does  a  fine  job  al- 
so— then  there  is  the  new  MFJ?t? 

f'd  like  to  work  HF/VHF.  My  gear  is 
not  new,  but  it  does  a  good  job — 
Kenwood  TR-7950  2  meters.  Ringo 
Ranger (non~rotatable),  VIC-2Q  com- 
puter with  Kantronics  interface,  Ken- 
wood TS-B20  with  quad  on  40,  and  a 
trap  vertical  on  1 0*16-20-40-80. 

My  funds  are  somewhat  limited, 
but  I'd  like  to  have  good  or  middte-of- 
the-line  equipment.  I  know  the  VIC- 
20  is  a  toy  compared  to  alt  the  new 
stuff  on  today's  market 

Well,  Phil,  let's  try  1o  address  your 
reeds  piece  by  piece.  First  of  allt 
,H packet*'  is  a  protocol  of  transmis- 
sion, much  as  SSQ  or  RTTY  are  oth- 
er such  protocols.  Hie  difference  is 
that,  unlike  most  other  modes,  pack- 
et is  an  interactive,  error-correcting 
method  of  sending  and  receiving 
data  which,  at  its  best,  allows  flaw* 
less  transfer  of  information,  and  at 
its  worst,  stows  data  exchange  to  a 
crawl. 

A  simple  way  to  view  the  differ- 
ence is  by  calling  most  other  ama- 
teur transmissions  "First  I  Send 
Then  You  Send/'  Whether  on  CW. 
SSB,  FM,  Or  conventional  RTTY, 
this  FISTYS  technique  is  the  same. 
One  station  sends  information,  and 
the  other  station  replies  with  infor- 
mation of  its  own.  While  a  repeat  of 
information  may  be  requested,  it  is 
the  operator  asking  for  the  informa- 
tion. Frequently,  small  gaps  and  er- 
rors in  transmission  are  filled  in  by 
the  operator's  brain.  Thus,  MY 
QTH  IS  BJLTIMORE"  is  readily  un- 
derstood by  most  folks,  without  the 
need  for  further  clarification 

In  contrast,  packet,  and  a  related 
mode  called  AMTORp  might  be 


termed  "First  I  Send  Then  You  Tell 
Me  If  It's  OK  Before  You  Send . s '  Our 
new  acronym  tells  us  the  sequence 
of  activities  here,  A  "packet"  of  in* 
formation  is  sent  by  one  station  and 
received  by  a  receiver.  The  receiver 
applies  certain  rules  to  the  received 
information,  which  allows  the  detec- 
tion of  the  presence  of,  although  not 
the  direct  correction  of,  errors  in  in- 
formation exchange.  If  errors  are 
found,  a  repeal  transmission  is  re- 
quested from  the  sender.  Put  it  all 
together  and,  I  guess,  it  spells 
FISTYTMMOBYS!  (Snappy 
acronyms  are  not  my  forte  I) 

By  the  way,  you  might  have  no- 
ticed that  I  have  referred  to  the  con- 
tents of  the  packets  as  just  digital 
Information,  You  see,  they  don't 
necessarily  have  to  be  just  text,  as 
with  other  digital  modes,  Transfers 
of  programs,  graphics,  and  about 
anything  else  that  can  be  digitized  is 
possible.  So,  you  can  see  the  power 
of  this  mode! 

Next,  is  there  packet  activity  in 
your  area?  Your  2  meter  gear  should 
be  fine  for  packet,  presuming  that 
you  are  able  to  operate  in  the  145 
MHz  range  of  most  VHF  packet. 
Why  not  just  tune  the  receiver  to 
145.03  or  145.01  (or  another  local 
packet  frequency  discovered  by  ask- 
ing around)  and  let  it  sit  there  for  an 
evening?  If  you  hear  short  'bmrp" 
transmissions  on  frequency,  you 
have  discovered  a  local  packet  fre- 
quency. I,  for  one,  would  hesitate  to 
invest  money  in  a  station  without  at 
least  some  local  activity  I 

As  far  as  HF  activity  goes,  my 
standard  for  equipment  from  earliest 
RTTY  days  has  been  that  If  the  sta- 
tion is  adequate  for  SSB.  it  is  fine  for 
digital  communication  as  well, 
Yours  certainly  seems  just  fine. 

Invest  In  a  ControNar 

Getting  onto  packet  with  the  VIC  is 
less  of  a  problem  if  you  are  willing  to 
allow  a  multimode  controller  to  do  all 
of  the  work.  Yes.  1  know  that  this  will 
require  a  capital  investment,  but 
with  one  piece  of  new  gear  you  might 
just  be  able  to  accomplish  all  you 
desire.  Now,  you  knew  you  were  go- 
ing to  have  to  buy  something,  didn't 
you? 

There  are  software  solutions  to 
packet,  including  some  that  require 
little,  if  anything,  in  the  way  of  hard- 
ware, but  1  have  not  found  any  that 
would  run  on  a  VIC.  If  you  are  going 
to  upgrade,  my  inclination  at  this 
point  would  be  toward  an  IBM™  PC 
compatible  computer.  With  the  usu- 
al complement  of  hard  drive,  graphic 
display,  and  the  vast  array  of  avail- 
able software,  this  would  seem  the 
logical  choice  (sorry,  I  just  finished 
watching  Star  Trek). 

You  did  ask  which  controller,  and 
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Figure  1,  The  interface  to  an  ICOM  HT  with  PIT  keying,  from  73  Amateur  Radio 
Today.  February  1989,  page  76  (by  Dick  Peters  WA 1PWF). 
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Ftgure  2.  TNC  interface  to  an  fCQM  HT  with  PTT  keying  and  volume  level  control, 
from73  Amateur  Radio  Today,  October  7989,  page  41  (by  Brian  Uoyd  WB6RQN), 


here  I'm  going  to  have  to  beg  the 
question.  I  have  only  played  with  a 
limited  assortment  of  packet  con- 
trol lers,  and  those  with  software  that 
was  first  edition,  Much  of  what  I  have 
seen  is  now  obsolete!  Things  some- 
times move  so  fast  in  this  hobby. 
Clearly,  the  two  manufacturers  men- 
tioned above  both  make  fine  equip- 
ment, and  there  are  others,  as  well 
My  advice  is  to  write  for  full  specs  on 
anything  you  would  consider,  and  try 
to  find  a  local  source  for  the  equip- 
ment, so  that  you  can  get  some 
"hands-on"  experience  before  you 
buy.  Lacking  a  store,  ask  around  to 
see  what  others  in  your  area  are  us- 
ing, and  use  that  information  to  aid 
you  in  the  decision  process, 

Above  all,  take  your  time,  and  con- 
sider your  options.  With  money  as 
tight  as  it  is  in  all  corners  these  days, 
shelling  out  several  hundred  dollars 
on  something  which  is  not  quite  right 
can  be  painful.  Packet  is  not  going  to 
disappear  tomorrow.  Investigate, 
cogitate,  ruminate,  allocate,  then 
get  on  the  air  and  have  a  ball. 

Another  of  our  readers  tried  to  do 
just  that,  and  ran  into  a  snag.  Herb 
Raemsch  WA3HGT  of  Montours- 
ville,  Pennsylvania: 

/  had  this  idea  of  hooking  my  1C~ 
2AT  handheld  up  for  CWand  RTTY. 
The  terminal  is  an  MFJ-1224  with  a 
Commodore  C-64  computer  Now, 
the  2 AT  has  an  external  jack  for 


audio  out  and  a  jack  for  the  mike.  I 
do  not  know  how  they  key  up  the 
transmit  side  and  feed  the  audio 
down  the  two  same  wires.  Is  there  a 
circuit  for  this  or  do  you  know  anyone 
who  has  used  this  handheld  for  CW 
or  packet? 

Well,  Herb,  I  know  that  several  of 
these  rigs  use  a  capacitor  to  decou- 
ple the  audio  from  the  DC  keying 
line.  There  are  several  circuits  which 
will  accomplish  this,  as  described  on 
page  76  of  the  February  1989  issue 
of  73,  page  4t  of  the  October  1989 
issue,  and  page  49  of  the  August 
1987  issue.  See  Figures  1  and  2  for 
two  possibilities. 

We  have  more  on  tap  for  the  com- 
ing months,  including  some  more 
RTTY  software  for  the  PC  crowd, 
and  a  new  source  of  amateur  radio 
software  for  users  of  several  popular 
computers!  Above  all,  let  me  hear 
from  you  by  mail,  at  the  above  ad- 
dress, on  CompuServe  (ppn 
75036t250t>,  Delphi  (username 
MARCWA3AJR>(  or  America  On- 
Une  (MarcWA3AJR).  E-mail  is  nor- 
mally answered  a  bit  quicker  than 
the  postal  service  variety,  but  I  do  try 
to  respond  when  I  can ,  If  you  desire  a 
written  response  from  met  or  any 
other  73  aulhor  or  columnist  for  that 
matter,  a  stamped,  self -addressed 
envelope  (SASE)  is  the  rule.  Thanks, 
and  I'll  see  you  next  month  in  RTTY 
Loop. 


AUTOMATIC  TALKER  FOR  DX-ING, 
CONTEST- 1 NG,  OR  JUST  CALLING  CQ 

•  4  MESSAGES 

•  AUTOMATIC 

PTT 


NON- 
VOLATILE 
MEMORY 


SPEAKEASY-4   is   a  voice   recording   and 

playback  unit  for  DX  and  contest  use.  It 
records  messages  that  are  normally  repeated 
over  and  over,  then  transmits  them  at  the 
push  of  a  button.  Records  from  the  station 
mic  or  off  the  air.  Installs  between  the 
microphone  and  the  transceiver.  No 
soldering  required.  Uses  8  pin  mic 
connectors. 


1215N.  CR427,  SUITE  105 
INTERCONNECT      LONGWOOD,  fl  32750 

SPECIALISTS  INC.  toll  free  800 -633  3750 
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Announcing  the  RBI-1 


Now:you  can  control  any  of  the  16  Kenwood  TM— XX 1 
seri^s^mobiies  with  any  advanced  computer; controls,  inc. 

Sirftpfy'cbrirtects  lo-t|^^iwo<)dJ- :  th:rbLjqii-M;mJke  jack. 
Cbilfdis  frequency,  poi^r-  RF  power;  CTCSS,  Shift,  etc. 
Supports  up  to  four  radios  and  four  bands.  Expands  user 
function  output.  No  computer  interface  required.  Just  plug 
in  and  ptayf 

For  more  information  call  or  write: 

Doug  Hall  Etectronics 

81 5  East  Hudson  Street 
Cofumbus,  Ohio  4321 1 
Voice:  614/281-8871 


Fax:     614/261-8805 
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Number  1 9  on  your  Feedback  card 


Biff  Brown  WB&ELK 
%73  Magazine 
Forest  Road 
Hancock  NH  03449 

Touch-Tone  Decoder 

Last  month  we  looked  at  the 
touch-tone  decoder  board  designed 
by  Bill  Kinton  NX1D.  Thanks  to  the 
efforts  of  Fred  Reimers  KF9GX  of 
FAR  Circuits,  you  can  use  the  follow* 
ing  PC  board  foil  patterns  to  easily 
reproduce  the  decoder  board,  An 
etched  and  drilled  board  is  available 
for  $9.50  +  Si  ,50  shipping  per  Order 
from  FAR  Circuits,  18N640  Field 
Court,  Dundee  It  60T 18. 

Although  the  board  is  designed 
to  plug  into  a  44-pin  edge  conned 
tor  (RS#  276-1551),  you  can  just 
solder  directly  to  the  edge  pins  if  you 
like.  If  you  modified  a  TC-70  ATV 
transceiver  as  in  last  month's 
column,  just  slide  this  board  directly 
into  the  connector  and  you're  ready 
to  go. 

Versatile  Circuit 

The  circuit  is  designed  to  switch 
on  two  different  items  (such  as  an 
ATV  exciter  and  a  separate  amplifi- 
er) as  well  as  switch  between  two 
different  video  and  audio  sources 


Ham  Television 


To  use  the  decoder  as  a  stand- 
alone circuit,  just  feed  your  #1 
video  source  into  edge  pin  22 
and  the  ft  audio  source  into 
pin  18.  The  #2  video  signal  goes 
into  edge  pin  20  and  the  #2  au- 
dio into  pin  16.  The  selected 
video  comes  out  on  edge  pin 
21  and  the  audio  signal  on  edge 
pin  17, 

Edge  pins  5  and  7  are  open 
collector  outputs  which  can  be 
used  to  control  low  power  cir- 
cuits (don't  exceed  200  mA  cur- 
rent drain).  To  control  higher  cur- 
rent toads,  just  use  these  outputs 
to  key  a  relay. 

Edge  pins  8  and  9  are  extra 
logic  outputs  that  you  can  use  for 
expanded  control  functions. 

Corrections 

There  are  two  corrections  to 
be  noted  in  last  month's  sche* 
matic  diagram.  Capacitor  C4. 
the  1  uF  tantalum  capacitor 
should  have  its  plus  side  going 
towards  the  audio  coming  from 
the  control  receiver.  In  addition, 
the  line  coming  from  the  4514 
"*"  line  to  IC3A  should  be  la- 
belled (19)  instead  of  (14). 

Although  the  circuit  works  just 

DTHF  DECODER 
REMOTE  CONTROL 


fine  as  shown  in  the  schematic, 
to  route  the  PC  board  traces  most 
efficiently  a  couple  of  flip-flops 
and  analog  switches  have  been 
exchanged.  The  end  result  on  the 
edge  connector  remains  the  same, 


changes  so  you  can  compare  the  PC 
board  to  the  schematic:  The  4013 
gate  labelled  2A  is  now  1A.  In  addi- 
tion, some  of  the  pinouts  on  IC6  {the 
4066  analog  switch)  have  been 
changed.  Pins  1 ,  2  and  13  are  now 


DTHF  DECODER 
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Figure  2.  Touch+tone  decoder  PC  board  foil  pattern  (bottom  layer}* 


0      0300331  WO    A 

W\    tfri 


Figure  1.  Touch-tone  decoder  PC  board  foil  pattern  (top  layer).  Solder  atl  pads  and  pin 
locations  shown  on  this  side. 
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Figures.  Pans  placement 

however.  If  you've  hand-wired  11, 10  and  12.  Pins  10, 11  and  12  are 
your  circuit,  there's  no  need  to  now  1 , 2 and  13,  Finally,  pins  3  and  4 
redo  it!  I'll  list  the  following      have  been  swapped. 


Assembly  Hint  a 

Since  this  is  a  double-sided  board. 
wherever  there  is  a  pad  or  pin 
location  on  the  top  layer,  it  needs 
to  be  connected  with  points  on 
the  bottom  layer.  However,  the 
board  doesn't  use  plated-th rough 
holes,  so  not  only  will  you  have  to 
solder  the  pads  on  the  bottom  layer 
as  usual,  you  will  need  to  sotder  the 
pads  shown  on  the  top  side  as  well 
It's  a  good  idea  to  use  machine- 
tooled  Augat  style  IC  sockets,  or 
leave  some  room  between  the  bot- 
tom of  the  socket  and  the  board,  so 


you  can  easily  solder  the  pins  on  the 
top  and  bottom  sides. 

Operation 

After  you're  finished  with  the  as- 
sembly process,  just  hook  up  your 
conlror  receiver  and  power  up  the  de- 
coder board.  Now  just  set  your  con- 
trol receiver  to  about  half  volume  and 
adjust  R1 4  for  reliable  decoding .  See 
the  sidebar  for  the  possible  QNAQFF 
command  sequences.  R15  can  be 
used  to  route  the  control  audio  on  to 
another  transmitter  or  to  the  ATV 
transmitter  subcarrier.  You  should 
now  be  in  complete  control! 


AMATEUR  TELEVISION 


GET  THE  ATV  BUG 

Transceiver 
Only  $329 

with  50  Watt 
D26  Amp  $539 

Value  +-  Quality 
from  over  25years 

in  ATV.„W60RG 

With  our  all  in  one  box  TC7ft-1d(  ATV  Transceiver, 
you  can  easily  transmit  and  receive  live  action  color 
and  sound  video  just  like  broadcast  TV.  Use  any 
home  TV  camera  or  VCR  by  plugging  the  composite 
video  and  audio  into  the  front  VHS  10  pin  or  rear 
phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc  and 
TV  set  and  you  are  on  the  air  -  It's  that  easy! 

TC70-1d  has  1 .5  Watt  p,e,p.  with  one  xtal  on  439.25, 434.0 

or  426.25  MHz  &  properly  matches  Mirage  Dt5,  D26, 
D1 00  amps  for  15, 50,  or  70  Watts.  Hot  GaAsfet  downcon- 
verier  varieap  tunes  whole  420-450  MHz  band  to  your  TV 
ch3.  Shielded  cabinet  7x7x2.5".  Req.  13.8  VDC  @  .5A 
Transmitters  $o*d  only  to  licensed  amateurs,  for  legal  purposes, 
verified  in  the  latest  Call  book  or  send  copy  of  new  license. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconve iters,  transmitters,  linear  amps, 
and  antennas  for  the  400P  900  &  1200  MHz  bands. 


(81 8}  447-4565  m-f  Bam-5:30pm  pwt.  Visa,  MC,  COD 

P.C.  ELECTRONICS  Tom  (wgorgj 

2522- WG  Paxson  Ln  Arcadia  CA  91007    MarVann  (WB6YSS) 


Decoder  Command  List 

TT# 

Output 

1 

Q1  ON  (turns  on  transmitter  or  relay) 

2 

01  OFF  (turns  off  transmitter  or  relay) 

3 

Audio/Video  02  selected 

4 

Audio/Video  #1  selected 

6 

02  ON  (turns  on  amplifier  via  relay) 

6 

03  OFF  (turns  off  amplifier  via  retay) 

A 

Auxiliary  output  on  edge  pin  8  high 

* 

Auxiliary  output  on  edge  pin  8  low 

C 

Auxiliary  output  on  edge  pin  9  high 

§ 

Auxiliary  output  on  edge  pin  9  low 

ID-7400 

AUTOMATIC  VOICE 

IDENTIFIER 


0 


MM 


MfLXT  ftE&      *^* 


The  ID-7400  is  an  automatic  voice  identifier 
for  use  on  any  transceiver  or  repeater.  The 
ID-7400  records  your  voice  ID,  then 
automatically  transmits  it  at  the  proper  time, 
on  the  release  of  your  PTT  switch.  Two 
switch  selectable  IDs  can  be  recorded  and 
stored  in  non  volatile  electronic  memory. 
Records  from  the  station  microphone.  Installs 
between  the  microphone  and  the  transceiver. 
No  soldering  required.  Uses  8  pin  mic 
connectors. 
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VARIETY 
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FROM! 


CAMERAS  -  STARTING  AT  JUST  $69. 50 


GREAT  BUYS! 
EXCELLENT 
CONDITION! 

BUY  FROM  THE 
MANUFACTURER! 


MONITORS 

STARTING 

ATJUST 

$59.50 


CCTV  CORP 

315  HUOSON  STREET  NEW  YORK.  NY  10013 
212-989-4433  *  800-221-2240  -  FAX  212-463-9758  •  TELEX  426471 
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Above  and  beyond 

VHF and  Above  Operation 


C.L  Houghton  WB6IGP 
San  Diego  Microwave  Group 
€345  Badger  Lake 
San  Diego  California  921 1 9 

10  GHz  Gunn 
Oscillator  Cavity 

With  more  time  in  these  winter  eve- 
nings to  build  projects,  f  thought  I 
would  detail  a  10  GHz  construction 
project  that  can  be  quite  useful  It 
sports  a  v a ractor  controlled  Gunn 
diode  oscillator  cavity.  I  have  built  sev- 
eral of  these  units  from  information 
provided  by  Chuck  Swedbloom 
WA6EXV,  who  worked  out  the  details 
presented  here 

This  cavity  oscillator  is  intended  lor 
wideband  FM  This  is  compatible  to  the 
Self  an  burglar  alarm  units  with  the  ex- 
ception that  the  Gunn  diode  is  operat- 
ed from  fixed  vottage.  The  varactor  in 
the  cavity  is  a  variable  voltage  capaci- 
tance diode  (varicap),  and  shifts  the 
frequency  as  the  voltage  to  it  is  varied 
from  0  to  1 0  volts.  Construction  cost  is 
minimal  for  the  Gunn  diode  and  wave- 
guide parts.  The  varactor  is.  however, 
somewhat  expensive  if  you  can't  Find  it 
surplus. 

Construction  with  Solfan  Devices 

This  cavity  can  be  constructed  with  a 
drill  press  and  ordinary  hand  toots.  See 
Figure  2  for  a  list  of  tools  (taps  and  dies 
needed).  One  of  the  items,  a  3/48  tap. 
ts  not  common,  but  is  available  in  bet* 
ter  machine  shops.  This  tap  size  is 
standard  for  a  lot  of  microwave  de- 
vices, including  the  varactor  and  Gunn 
diodes  (used. 

Possibly  a  brief  history  of  10  GHz 
units  might  be  in  order.  Normally,  for 
low  cost  operation  1 0  G  Hz  Gunn  trans* 
ceivers  were  constructed  using  a  Sol- 
fan  or  similar  type  burglar  alarm,  or  a 
door  opener  microwave  device.  Cost 
was  about  $5  to  $20  eacht  with  avail- 
ability in  most  larger  cities.  The  primary 
difficulty  with  the  simple  Gunn  trans- 


using  one  of  the  So  J  fan  devices 
was  the  method  of  frequency  adjust- 
ment You  had  to  vary  the  voltage  of 
the  Gunn  oscillator  in  order  to  make 
Small  changes  in  frequency. 

This  Gunn  voltage  varied  from  about 
7,5  to  9.5  volts,  and  resulted  in  a 
change  in  frequency  of  about  5  to  10 
MHz  or  so  at  10  GHz.  The  only  other 
frequency  adjustment  was  mechani- 
cal and  touchy  to  adjust  in  the  field. 
By  substituting  the  varactor  con- 
trolled cavity  lor  a  Solfan  device  the 
Gunn  oscillator  is  run  at  a  fixed  10 
volts.  This  improves  basic  stability 
and  makes  fixed  mechanical  adjust* 
ment  something  to  be  set  In  the  home 
station.  Modulation  and  variable 
voltage  is  now  fed  to  the  varactor  in- 
stead of  to  the  Gunn  device  as  in 
Solfan  units, 

Varactor  Diode 

Selection  of  a  suitable  varactor 
from  surplus  is  touch  and  go,  You  have 
to  try  them  out  and  see  what  happens. 
Most  var actors  will  work,  but  the  fre- 
quency spread  per  voltage  tuning 
range  will  differ.  If  you  can  locate  a 
varactor  that  will  give  you  a  50  to  60 
MHz  tuning  range,  it  will  make  wide- 
band FM  {WBFMJ  operation  a  lot 
smoother. 

For  example,  you  can  set  up  two 
WBFM  10  GH2  transceivers  for  full  du- 
plex operation  with  each  other.  One 
station  must  be  30  MHz  different  in  fre- 
quency on  transmit  from  the  received 
station's  own  transmitter,  Frequencies 
commonly  used  are  10.220  GHz, 
10.250  GHz,  and  10.200  GHz.  This  as- 
sumes a  30  MHz  IF  system  in  common 
use.  Operation  on  other  IF  frequencies 
are  just  as  possible;  10  7  MHz  and  88 
MHz  have  been  used. 

By  having  varactor  control,  you  can 
vary  a  DC  voltage  (hat  adjusts  the 
cavity  quite  accurately,  and  you  do 
not  need  to  spend  lots  of  time  recali- 
brating. Instead,  you  re-set  the  varac- 


PfMENS'QftS  lH  IHCHES  - 


r 

f.oo 


^7777777777^ 


V- 


*ooo — -1 


W4VCQJIDE  16  FLANGE 
BRASS 


-bias  varactor  posts  121 


SILVER  SOLDER 


frss*sssJTsssssS/S/7* 


230 


GuRtt-  VARflCTDfl  ►HOLDER  (2 

10-33  P1A5S  SCRE* 
COARSE  FREQUENCY  TUKE 


7T 


2  SOO  LOMG- 


500 


CENTER  LINE 


500 


190- 


302  D1A 


T 

400 

JL 


fOOO 


-1.000- 


GUNN  CAVITY 

\f2  HT   WAVE&UiDt 
(MXI  INCH  00  J 


Figure  t.  The  10  GHz  cavity;  front,  side  and  top  views. 
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tor  voltage  to  a  calibrated 
frequency/voltage  refer- 
ence. In  contrast,  much 
time  was  needed  to  cali- 
brate the  frequency  in  the 
single  Solfan  units,  due  to 
the  narrow  adjust  frequen- 
cy of  the  Gunn  diode  This 
made  mechanical  adjust- 
ments in  the  Held  neces- 
sary. Another  benefit  of  the 
varactor  controlled  unit  is 
that  the  Gunn  diode  is  opti 
mi  zed  for  maximum,  as  it  is 
now  running  on  a  fixed 
voltage  supply, 

Varactor  control  gives  a 
swift  method  of  frequency 
adjustment  in  the  field. 
When  used  in  conjunction 
with  a  beacon,  frequency 
errors  can  be  almosl  elimi- 
nated on  field  operations. 
To  calibrate  your  frequen- 
cy using  a  beacon,  aim 
your  system  at  the  beacon, 
and  if  it  does  not  agree 
with  your  previous  chart, 
make  a  small  mechanical 
adjustment.  Thereafter 
refer  to  your  frequency/ 
voltage  chart  for  opera- 
tions. In  this  way  the  varac- 
tor system  and  beacon 
confirmation  go  hand  and 
glove  with  each  other,  set- 
ting a  frequency  standard 
for  the  area  of  interest. 
Many  stations  that  can 
copy  the  beacon  can  use  II 
to  set  the  frequency  with- 
out est  pensive  test  equip- 
ment. 
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Figure  2.  Construction  details  of  the  RFbias  choke 
and  choke  retainer. 
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Cavity  Construction 

Construction  of  the  cavi- 
ty is  straightforward.  The 
unit  is  built  on  a  piece  of  bar 
stock  that  acls  as  a  base 
and  heat  sink  (see  Figure 
1).  The  cavity  itself  and  var- 
actor diodes  are  mounted 
in  small  holders  in  the  bot- 
tom of  the  unit  Electrical 
connection  to  the  diodes  is 
provided  through  bias 
chokes.  Frequency  opera* 
tkwi  is  determined  by  two 
main  factors:  the  physical 
dimensions  of  the  cavity  and  the  ca- 
pacitance of  the  varactor  diode.  The 
6/32  COARSE  TUNE  screw  moves  in 
and  out  of  the  cavity,  changing  the 
physical  dimensions  and  center  fre- 
quency. 

The  voltage  on  the  varactor  diode 
varies  its  capacitance,  giving  a  fre- 
quency spread  of  upwards  of  60  MHz 
(depending  on  the  diode  used).  Con- 
struction of  the  cavity  is  not  difficult  if 
the  work  is  taken  in  steps  lo  ensure 
proper  fitting  prior  to  final  assembly 
and  soldering.  Cafe  must  be  taken  not 
to  allow  any  solder  to  flow  into  the  cavi- 
ty during  assembly.  Solder  acts  as  an 
attenuator  and  must  be  removed.  Ei- 
ther soft  or  silver  solder  may  be  used, 
but  you'll  find  soft  solder  easier  to  work 
with  if  you  need  to  correct  a  pan  mount- 
ed in  error.  None  of  the  cavity  compo- 
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Ftgure  3.  Alternate  construction  method  of  the  bias 
Choke.  Drill  out  the  center  of  some  0,200"  stock  to 
fit  0050"  brazing  rod  and  solder  as  shown.  A  diode 
holder  can  be  buiit  as  shown. 


nents  are  difficult  to  obtain,  and  can  be 
round  in  a  well-stocked  hardware 
store. 

The  quantity  and  size  of  the  brass 
needed  for  this  project  are  such  thai 
the  possibility  of  making  them  out  of 
scrap  stock  is  good.  Once  the  neces- 
sary parts  and  tools  are  collected,  con- 
struction can  begin.  The  heat  sink  ts 
made  larger  than  the  waveguide  to 
provide  extra  capacity  for  a  high  power 
Gunn  diode,  Use  a  piece  of  brass  1  *  x 
1/4"  x  2"  long.  A  piece  of  brass  1/6"  to 
3/1 6 "  serves  as  the  waveguide  flange, 
which  will  altow  mounting  to  a  feed 
horn. 

The  very  small  RF  bias  chokes  can 
be  turned  on  a  laihe  (Figure  2}  or  as- 
sembled from  pieces  of  stock  as  shown 
in  Figure  3t  which  were  constructed  On 
a  drill  press.  Using  a  hacksaw,  I  cut 
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short  pieces  of  0.200  brass  rod.  and 
drilled  these  through  me  center  with  a 
0.050  bit.  Inserting  a  brass  brazing  rod 
through  each  hole  completed  the 
chokes  The  bottom  of  the  choke 
should  be  turned  down  to  0,125".  and 


points  in  mind.  First,  don't  use  a  center 
punch.  This  can  deform  the  soft  brass 
of  the  cavity  Mark  the  holes  with  a 
scribe  and  start  all  holes  with  a  very 
small  drill  bit  Move  up  to  larger  bits  as 
needed   This  prevents  the  larger  bits 


Photo  A.  Paul  N1BWT  and  Matt  K8iv*G  operate  from  Jay  Peak,  Vermont  during 
the  10  GHz  contest. 


should  be  smooth  where  the  chokes 
meet  the  diodes.  The  RF  chokes  were 
then  soldered,  which  proved  just  as 
satisfactory  as  the  lathe-produced 
chokes. 

The  hardest  tlem  to  obtain  is  the 
"half -height  waveguide"  (Figure  4}. 
If  you  can't  find  one,  you  can  make  it 
out  of  a  short  piece  of  standard  wave- 
guide. Use  a  hacksaw  very  carefully, 
making  clean  cuts.  Any  piece  of  brass 
waveguide  can  be  cut  open  to  retrieve 
the  1"  piece  needed.  The  half-height 
section  of  waveguide  is  then  soldered 
directly  to  the  top  of  the  heat  sink, 
taking  care  to  keep  solder  out  of  the 
cavity.  Once  soldered  to  the  heat 
Sink,  there  is  no  difference  between  it 
and  an  actual  piece  of  half-height 
waveguide. 

Bob  W6RHV  came  up  with  this 
method,  and  we've  used  it  very  suc- 
cessfully. Mow  that  the  cavity  and 
heat  sink  are  assembled  into  one 
solid  assembly,  the  holes  can  be 
drilled  to  allow  total  alignment  be- 
tween between  the  Gunn/varac- 
tor  screw  holders  and  the  upper 
RF  choke  bias  posts.  Proper  align- 
ment is  important  here.  Keep  two 


from  wandering,  which  would  change 
alignment 

Once  the  small  pilot  holes  are  drilled, 
the  next  holes  to  be  drilled  are  the  bias 
posts.  These  holes  should  be  drilled 
through  the  top  of  the  cavity  and  down 
through  the  heat  sink  in  one  motion, 
ensuring  proper  alignment.  The  drill 
used  should  be  the  proper  size  for  the 
10/32  lap.  The  heat  sink  is  then  tapped 
to  accommodate  the  10V32  diode  hold- 
ers Now  drill  out  the  holes  in  the  cavity 
top  to  0,302"  to  accept  the  bottom  re- 
cess of  the  bias  posts. 

Fmafly  drill  the  hole  for  the  tuning 
screw  and  lap  for  6732  A  6/32  nut 
is  soldered  over  the  hole  to  provide 
additional  threads  for  the  tuning  screw 
to  bite  into,  for  a  light  fit  The  bias 
posts  are  made  from  the  3/6"  solid 
brass  rod  cut  to  about  an  inch.  They 
are  drilled  through  the  center  with  a 
#3  drill.  Again ,  start  with  a  smaller 
bit  and  work  up  to  *3  bil  Drill  complete- 
ly through  the  rod,  and  finish  its  length 
to  0.950'.  The  top  portion  of  the 
bias  posts  are  threaded  with  a  1/4-28 
tap,  to  a  depth  of  0.400*  This  thread 
will  accept  the  bias  choke  retainer , 
which  is  made  from  1/4"  insulated 


rod  and  threaded  with  the  same  1/4-26 
thread. 

The  bottom  of  the  bias  post  must 
be  reduced  to  allow  it  to  fit  into  the 
0  302"  hole  in  ihe  cavity  This  is  done 
by  placing  the  post  in  the  chuck  of  a 
drill  press,  and  using  the  drill  press  as  a 
vertical  lathe.  Using  a  small  file,  lurn 
the  edge  down  from  j.375"  to  0.302* . 
so  that  they  fit  lightly  into  the  top  of  the 
cavity  The  tight  fit  holds  the  posts  in 
place  while  soldering,  maintaining 
proper  alignment.  Both  bias  posts  are 
prepared  in  the  same  manner 

Take  the  finished  bias  chokes  and 
insulate  them  with  a  single  turn  of 
mylar  or  Scotch71  tape.  Insert  them 
into  the  bias  posts  lo  check  the  fit. 
They  should  fit  through  the  posts  with 
little  friction  Once  att  the  necessary 
tilting  has  been  checked  and  re- 
checked,  solder  the  posts  to  the  cavity. 
At  this  point ,  Ihe  waveguide  flange  can 
be  soldered  to  the  assembly  The 
output  slot,  or  iris,  can  now  be  drilled. 
This  is  easily  accomplished  by  scribing 
a  line  and  drilling  a  series  of  1/16" 
holes  along  it 

The  material  between  the  holes  is 
filed  out  to  form  a  perfect  slot.  (In  actual 
operation.  I've  found  thai  more  power 
can  be  coupled  out  of  the  cavity  by 
enlarging  the  slot  slightly  in  the  center,} 
This  is  a  custom  adjustment  peculiar  to 
each  device  Don't  enlarge  this  hole 
too  quickly;  work  in  small  increments.  If 
its  too  large,  it  will  over-couple,  and  a 
new  front  plate  will  need  to  be  con 
str  acted 

Check  the  alignment  of  Ihe  center  of 
the  bias  posts  and  the  10732  diode 
holder  screws  Ensure  that  they  are  in 
perfect  alignment  Insert  the  bias 
chokes,  with  the  insulating  tape,  and 
position  with  the  choke  retainer  just  en- 
tering the  cavity  top  by  about  0.050". 
The  Gunn  and  va rector  diodes  are  in- 
serted in  the  holders  one  at  a  time,  to 
check  for  proper  contact  with  the 
diodes  and  chokes.  I  suggest  using  a 
"DUD11  until  all  fit  OK,  test 
you  damage  a  good 
device.  Check  for  shorts 
When  ail  is  well,  seal  off  Ihe 
md  of  the  cavity  with  a  sec- 
tion of  brass  stock 


Testing  the  Cavity 

To  test  the  cavity,  use  a 
closed  environment  Con^ 
nect  the  cavity  to  a  wave- 
guide attenuator  with  ei 
ther  a  dummy  load 
(waveguide  type)  or  a  di- 
rectional coupler,  to  allow 
sampling  of  output  power 
(Always  prevent  stray  radi- 
ation from  escaping  from 
the  unit  Never  look  into  the 
open  end  of  a  radiating 
waveguide.  The  eyes  are 
susceptible  to  microwave 
damage  —  SAFETY 
FIRST-!!) 

Frequency  is  set  by  vary- 
ing  ihe  position  of  the 
Coarse  tune  screw,  and 
varying  the  vortage  on  the 
var acior  diode  T  hi  s  wi  li  set 
your  varactor  tuning  range, 


first  mechanically  then  electrically.  If 
you  use  surplus  varactors,  the  amount 
of  tuning  excursions  wilt  vary  with  the 
type  of  varactor  used  You  will  have  to 
experiment  lo  find  the  device  best  suit- 
ed to  your  cavity 

The  varactor  diode  I  used  was  ob- 
tained surplus,  and  had  a  capacitance 
of  0,35  pF.  Several  types  performed 
well  These  were  all  similar  io  Mi- 
crowave Associates  part  number  MA- 
45225,  and  parts  046602  Ihru  46604 
These  devices  are  rated  at  appro x  30 
voll  breakdown  0  5  pF.  10  to  12  GHz 
operation  All  parts  are  available  in 
many  case  styles,  with  case  30  (drop-in 
package)  and  case  Style  *118  (3/48 
thread)  mount.  See  Figure  3t  case 
M\  18  style. 

I  can  supply  Gunn  devices  for  this 
project.  Fifty  mW  Gunn  diodes  are  $5 
each,  and  100  mW  devices,  $10  each, 
postpaid  US  destinations  I  am  run- 
ning out  of  the  100  mW  devices,  as 
they  are  harder  to  gleen  from  existing 
stocks  that  the  50  mW  types.  If  I  come 
up  with  some  suitable  varactors,  I  will 
lei  you  know. 

New  Products 

Waveguide  16 (V  x  1/2*0  D  brass) 
has,  as  you  know,  been  difficult  to 
obtain  in  small  quantities  lor  amateur 
use  However,  Ed  Emich  ot  Emcom 
Industries  is  willing  to  make  small 
quantity  purchases  of  both  wave- 
guide 16  and  waveguide  flanges 
Flanges  cosl  $4  each,  and  the  brass 
waveguide  is  priced  at  $4  a  foot 
plus  shipping.  This  should  rescue 
quite  a  few  microwave  construction 
projects  waiting  for  materials.  Contact 
Ed  at  Emcom  Industries.  10  Howard 
Street,  Buffalo  NY  14206  Tel  (7! 6) 
852-3711 

As  always,  I  will  be  giad  to  answei 
questions  relating  lo  our  VHRUHF 
microwave  frequency  bands.  Please 
enclose  an  SASE  for  a  prompt  reply, 

73's,  Chuck  WB6IGP. 
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•  Plus  custom  applications 

EXPEDITED  ORDER  SERVICE! 
FOR  FREE  CATALOG, 
CALL  OR  WRITE: 

JAN  CRYSTALS 

P£X  Box  06017 
Ft.  Myers,  FL  33906 

(813)  936-2397 

TOLL  FREE  1-800-526-9825 

FAX  ORDERS:  1-813-936-3750 


VISA 


MniltrCiSFd 


CIRCLE  240  ON  READER  SERVICE  CARD 


Say  You  Saw  It  in  73 I 


WEFAX  To  The  Max 


PC  GOES. 'WE FAX  3  0  is  a  professional  fax  reception  sys- 
tem for  the  IBM  PC.  It  includes  an  AM/FM  demodulator, 
software,  cassette  tutorial  and  325  page  manau'  Cneck 
this  partial  rist  of  our  advanced  features; 


Res.  up  to  1280x300x256 
unattended  Operation 
Cotonzaton 
Zoom,  Pan,  Rotation 
Contrast  Control 
Tuning  Oscilloscope 
Photon  etry/H  istog  rams 


APT  Lat/Lon.  Grids 
Orbital  Predcrtion 
Frame  Looping 
PCX  A  GIF  Export 
Grayscale  Printing 
Infrared  Analysis 
Variable  IOC  &  LPM 


PC  HF  FACSIMILE  5.0  $99 


PC  HF  Facsimile  5.0  is  a  complete  shortwave  FSKfax 
system  for  the  IBM  PC.  «  includes  an  FSK  Demodulator, 
software.  250  page  manual  and  tutorial  cassette.  Call  or 
write  for  a  complete  catalog  of  products. 


Software  Systems  Consulting 

615  S.  El  Camino  Real,  San  Clement©,  CA  92672 
Tel: (71 4)498-5784   Fax:{714)498-0568 


CIRCLE  250  ON  READER  SERVICE  CARD 


msoMmmooo  sweeping 


mmwuANtiEmMm 


CYBERSCAN™  allows  scan  file  trucking  control  of 
ay  sterna  employing  frequency  hopping  techniques. 
Birdie  log  during  frequency  search  automatically 
characterizes  your  R700Q,  then  locks  out  those 
frequencies  during  frequency  search  operation. 
Custom  interface  has  electronics  to  allow  software 
control  (by  channel  number)  of  external  tape  recorder 
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DELTACOMM™  1-71  Version  4.0  offers  read/write 
control  of  your  R71  receiver's  frequency,  mode  and 
memory  channels.  Additional  program  features  include 
auto  log  frequency  search*  scanning,  timer/clock  event 
management,  data  base  management,  pull-down  menu 
windows,  split  screen  for  your  Terminal  Node  Controller 
(TNC)  communication  needs  and  the  ability  to  control  an 
antenna  switching  system  or  logging  tape  recorder. 

*  Data  base  management  allows  definition  of  frequency , 
call  sign,  time  schedule*  mode,  target  area*  country, 
140  character  notes  field,  69  character  TNC  command 
field,  QSL  status,  control  relay  status  and,  in  addition, 
displays  user  defined  optimum  settings  of  receiver 
front  panel  knob  positions. 

•  Combined  with  your  TNC,  DELTACOMNf  1-71 '■ 
user  defined  command  codes  program  your  TNC  for 
reception  and  logging  of  PACKET,  AMTOR,  RTTY 
and  Morse  Code  (fully  unattended  and  automatically). 
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DELTATONE"  2.0  connects  to  your  MS-DOS  computer 
via  the  printer  port  In  its  high  speed  mode,  DTMF 
digits  are  sent  to  your  repeater  controller  at  a  rale  in 
excess  of  500  per  minute. 

•  DELTATONE"*  2^0  accepts  programming  commands 
from  a  file  created  using  your  favorite  word  processor. 

*  Transformer  coupled  600  ohm  balanced  output, 
adjustable  to  -lOdbm,  and  software  control  of  relay 
contacts  makes  interfacing  an  easy  four  (4)  wire 
connection  to  your  transceiver,  handheld  or  repeater 
controller. 


All  DELTACOMM™  communication  products  include 
custom  interface,  UL  listed  power  supply  "^  components 
for  cabling. 

DELTAGOMM"  1-7000  or  1-71  $299.00  each 

(171  requires  ICOM**  UX-14  converter) 
DELTATONE1"  2.0  including  interface  $149.00 

VISA,  MCt  AMEX  and  MO  accepted.  Contact  us  for 
discount  pricing  to  registered  DELTACOMM*"  users. 


Bo?  13677*  'W^lX^WrwSi: 


DELTACOMM1"  1-7000  and  your  MS-DOS  computer 
gives  you  a  custom  interface  integrated  with  optimized 
software  that  will  not  just  control  but  will  maximize  the 
potential  of  your  R70W* 

•  Spectrum  log  at  speeds  in  excess  of  1300  channels/ mm 
while  Automatically  generating  a  histogram  of 
frequency  activity. 
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Tired  of  swapping 
batteries? 


Try  our  DC  Power 

Pack! 

10  Amp  fused  cigarette  lighter 

output  so  you  can  use  your  car 

cord  NO  NEW  CORDS  TO  BUY! 

Unit  recharges  from  your  cigarette 

lighter  through  an  intelligent  circuit. 

Battery  cannot  overcharge  so  it  is 

always  ready! 

ONLY  $54.95 

plus  $5  for  shipping  and  handling 

C.O.D.  add  $3.50 

CA  residents  add  saJes  tax 

DSE  (310)630-7886 

3201  Curry  Street 
Long  Beach,  C A.  90805 


CIRCLE  63  ON  READER  SERVICE  CARD 

Budget  QSLs  "" 
$39/1000 

plus  $3.75  Shipping  in  U.S. 

•  RAISED  PRINTED  • 

BEAUTIFUL,  GLOSSY  INK 


Thought  you  couldn't  afford  really  good 
QSLs?  These  high  quality  RAISED 
PRINTED  cards  can  be  in  your  hands  for 
only  4C  each!  Your  choice  of  4  colors  of  67 
lb.  bristol  stock:  Gray,  Yellow,  Blue,  Ivory. 
We  print  in  blue  ink  in  the  format  shown.  If 
you  don't  want  the  state  outline,  we  can 
remove  it  and  make  the  callsign  larger  to 
balance  the  card.  NO  EXTRA  CHARGE 
for  ARRL  logo,  or  extra  wording  if  we  have 
the  room.  Order  with  confidence,  these 
are  the  best  value  in  Ham  Radio  today! 
Your  satisfaction  is  guaranteed.  Send 
your  check  or  call  us  if  you  have  Master- 
Card or  Visa. 
Need  a  custom  card?  Call  (318)  443-7261 . 


CALIFORNIA 


HB.D 


LE  VAU6+f N  CAftTEA 
'raai  Mum  5'. 
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DENNIS 

WA5QMM 

NETWORK 

QSL CARDS 


CIRCLE  257  ON  READER  SERVICE  CARD 


P.O.  Box  13200,  Dept.  73 

Alexandria,  LA  71315-3200 

(310)  443-7261  or  FAX  your  order  to: 

(318)445-9940 

^       Mi       01       M       H       M       M       ^       H       V       M       ■■■ 
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Number  21  on  your  Feedback  card 


Michael  Bryce  WB8VGE 
2225  Mayflower  NW 
Masstlton  OH  44646 

The  Joy  of  Tinkering 

If  there  is  one  thing  I  really  enjoy 
about  ham  radio,  It's  tinkering.  I  can 
spend  hours  on  end  working  on  a  cir- 
cuit, and  accomplish  nothing  when  I'm 
done.  But  the  time  was  not  entirely 
wasted  I  IVe  learned  a  thing  or  two 
about  electronics  in  the  process,  even 
if  all  I  got  done  was  smoking  transistor 
after  transistor.  Every  time  a  transistor 
goes  up  in  smoke,  I  learn  a  lesson.  This 
is  the  way  we  all  learn,  from  our  mis- 
takes. So,  what  does  this  have  to  do 
with  QRP?  Plenty. 

Sometimes  when  tinkering  on  the 
workbench  with  a  circuit,  I  can  find  a 
better  or  unusuai  way  to  do  something. 
1  enjoy  looking  over  a  schematic  for  a 
project  and  seeing  something  I  can  use 
in  a  different  application.  A  good  exam- 
ple is  the  two  pan  series  in  73  Maga- 
zine on  the  computer  controller  for  a 
repeater  (J' Microprocessor  Repeater 
Controller,"  October  and  November 
1991),  Nothing  there  about  QRP,  but  if 
you  look  over  the  schematic*  you'fl  see 
the  use  of  4066  ICs  for  audio  switching, 
Hmmm .  - . .  This  part  of  the  circuit  can 
then  be  changed  a  bit  here  and  there, 
and  used  in  a  receiver  for  audio  muting 
or  sidetone  injection.  To  see  just  how 
well  the  circuit  will  perform,  you  can 
build  just  the  portion  you  need  and  test 
it  out.  This  is  what  tinkering  is  all  about. 

Using  Pert  board 

In  the  past,  I  used  to  tinker  using 
perfboard.  This  always  worked  and  still 
works  today.  But  it  does  have  its  draw- 
backs First >  it's  a  real  pooper  to 
change  parts,  If  you  want  to  change  the 
value  of  one  resistor  you  have  to  un- 
solder the  old  one  and  solder  in  the 
new  one.  No  big  deal,  but  after  a  few 
times  of  doing  this,  you  end  up  with  a 
messy  perfboard  project.  The  resistor 
is  not  in  the  best  shape,  either! 

I  also  find  it  hard  to  keep  track  of 
what  is  going  on  from  the  top  of  the 
board  to  the  bottom.  Sounds  like  no  btg 
deal,  until  you  have  several  IC  chips 
scattered  about  with  wires  running  on 
both  sides  of  the  perfboard.  It  then  gets 
very  confusing  to  keep  track  of  what 
goes  where* 

Working  on  RF  circuits  brings  out 
another  problem — ground  leads  run- 
ning all  over  the  place;  lines  carrying 
RF  getting  too  close  to  Vcc  lines;  inputs 
too  close  to  outputs;  and  the  list  goes 
on.  This  mess  is  alt  too  easy  to  do  with 
perfboard.  Tinkering  with  RF  circuits 
on  perfboard  does  not  make  for  a  hap- 
py camper. 

Coming  Un  glued 

I  tried  using  a  piece  of  double-sided 
copper-clad  PC  board  for  RF  circuits, 
thinking  the  ground  plane  would  keep 
the  RF  happy.  A  piece  of  PC  board 


Low  Power  Operation 

material  4*  x  6"  was  acquired,  Using  a 
hacksaw  blade,  I  made  a  horizontal 
and  then  a  vertical  cut  every  1/2"  all 
over  the  board.  I  ended  up  with  a 
checkerboard  pattern.  Each  1/2"  piece 
of  copper  was  an  island,  not  connected 
in  any  way  to  the  other  islands.  I  had 
the  bottom  of  the  PC  board  for  a  ground 
plane,  plus  all  the  connections  were 
done  on  the  top  of  the  board.  No  more 
flipping  back  and  forth  from  top  to  bot- 
tom. Didn't  work  worth  a  hoot! 

Here's  what  happened.  After  work- 
ing on  the  circuit  for  a  bit,  soldering  in 
and  out  parts  as  I  changed  the  design 
from  the  schematic,  the  board  started 
to  bow.  This  was  from  the  heat  of  the 
soldering  iron  and  the  solder  itself.  The 
large  blops  of  solder  had  a  tendency  to 
bridge  over  to  another  island,  causing 
a  short.  I  constantly  had  to  suck  up 
ex-cess  solder  from  the  isiands.  Some 
of  the  copper  islands  became  unglued 
from  the  board  by  the  heat  and  simply 
fell  off. 

Some  of  my  fittle  islands  did  not  cut 
all  the  way  through,  and  therefore  were 
still  connected  to  one  or  two  other  is- 
lands. I  had  to  go  through  all  the 
squares  with  an  ohmmeter  and  find  the 
shorts.  (After  spending  many  an  hour 
trying  to  find  out  why  the  circuit  did  not 
work.)  Needless  to  say,  I  was  not  im- 
pressed with  my  solution.  Looking 
backt  it  seemed  like  a  good  idea.  It  still 
might  be,  but  the  1/2*  islands  are  too 
big.  A  good  size  might  be  1/4 "  islands. 
It  would  be  too  much  work  to  hand  cut 
these  with  a  hacksaw  blade,  but  you 
might  be  able  to  use  a  motor  tool  with  a 
grinder  head. 

ProtoBoard 

For  tinkering  with  RF  circuits  today,  I 
use  a  combination  of  the  perfboard  and 
PC  island  board.  But  for  digital,  analog, 
and  some  simpler  RF  circuits,  I  use  a 
product  called  ProtoBoard™  by  Global 
Specialties,  There  are  other  compa- 
nies who  make  something  like  the  Pro- 
to Board t  but  the  one  by  Global  Spe- 
cialties is  probably  the  best  known. 

So  what  is  a  ProtoBoard?  it's  a  bread- 
board with  thousands  of  tie  points. 
Some  connect  in  rows,  others  are  by 
themselves.  The  ProtoBoard  1  use  has 
about  3500  tie  points.  I  got  mine  from 
Radio  Shack  about  10  years  ago,  and 
it's  still  going  strong.  With  the  board,  I 
can  change  a  design  as  fast  as  I  can 
think.  Want  to  change  a  10k  resistor  to 
a  15k?  No  problem!  In  and  out  just  like 
that,  and  it's  done.  No  soldering,  no 
fuss.  These  things  are  great  for  IC 
chips.  The  board  I  use  can  hold  up  to 
25  or  so  ICs. 

I  purchased  a  sloping  panel  box  from 
Radio  Shack  years  ago  and  mounted 
the  board  to  it.  I  was  going  to  add  a 
small  power  supply  inside,  but  never 
got  around  to  doing  it.  The  sloping  front 
allows  me  to  work  on  a  project  without 
eye  stress.  Just  the  thing  for  those  late 
night  tinkering  projects. 


Photo  A  ProtoBoard,  made  by  Global  Specialties,  is  great  for  trying  out  simple 
circuits. 


Sines  Radio  Shack  still  sells  the 
breadboard! ng  strips,  you  could  fash- 
ion  a  similar  system  of  your  own.  A 
hunk  of  aluminum  from  a  19"  relay 
panel  would  make  a  good  start  for  a 
base.  The  1/8 "  aluminum  is  lightweight 
but  very  strong.  Add  some  binding 
posts  and  you1  re  done. 

Of  course,  if  you  have  the  money, 
you  could  always  get  one  ready  made. 
Expect  to  spend  about  $29.95  on  up, 
depending  on  the  options  and  number 
to  tie  points. 

Many  of  the  circuits  developed  for 


the  QRP  column  have  come  from  the 
breadboard  J  described.  More  will  be 
coming,  I'm  sure! 

So,  as  you  can  see,  you  don't  need 
special  test  gear  or  a  work  bench  to 
become  a  world  class  tinkerer.  Ail  you 
need  is  a  cold  Saturday  night,  a  plate 
of  Oreo  cookies,  and  some  Diet  Coke. 
My  otd  cat,  Bert,  likes  watching  those 
little  white  whisps  of  smoke  coming 
from  a  NE602.  When  heTs  purring  and 
watching  the  smoke,  I  know  I'm  tinker- 
ing—world class.  It  just  don't  come  any 
better  than  this.  What  a  country! 


D  Number  22  oft  your  feedback  card 

EALER  DIRECTORY 


DELAWARE 


New  Castle 
Factory  authorized  dealer!  Yaesu,  ICOM, 
Kenwood,  TenTec,  AEA,  Kantronics,  DR* 
Si  Mfg.,  Ameritron,  Cushcraft,  HyGain, 
Heil  Sound,  Standard  Amateur  Radio, 
MFjt  Hustler,  Diamond,  Butternut,  As- 
tron,  Larsen.  and  much  more,  DELA- 
WARE AMATEUR  SUPPLY,  71  Meadow 
Road,  New  Castle  PE 1 9720.  (302)  328- 
7725. 


IDAHO 


Preston 
Ross  WB7BYZ  has  the  largest  stock  of 
amateur  gear  in  the  intermountain  West 
and  the  best  prices.  Over  9 .000  ham  relat- 
ed gear  in  stock .  Call  us  for ' +al  I "  your  ham 
needs  today.  ROSS  DISTRIBUTING  CO., 
78  S.  State,  Preston  ID  33263.  (208) 
352-0830. 


NEvVJERSEY 


Park  Ridge 
North  Jersey's  oldest  and  finest  Short- 
wave and  Ham  Radio  Dealer.  Vfc  miles 
Irom  Garden  State  Parkway.  Authorized 
Dealers  for  AEA,  Kenwood,  Japan  Radio 
Company,  ICOM,  Yaesu.  etc.  Ham  Sales, 
Lee  WK2T.  GILFER  SHORTWAVE,  52 
Park  Ave,,  Park  Ridge  NJ  07656.  (201) 
391-7887. 


NEW  YORK 


Manhattan 
Manhattan's  largest  and  only  ham 
and  business  Radio  Store-  Featuring 
MOTOROLA,   ICOM,   KENWOOD, 


YAESU, AEAh  SONY,  PANASONIC, MFJ, 
GBC  CLOSED  CIRCUIT  TV  CAMERAS 
AND  MONITORS,  BIRD  WATTMETERS, 
OPTO  ELECTRONICS  FREQUENCY 
COUNTERS,  AOR  SCANNERS, 
TEIM-TEGt  ETC.  Full  stock  of  radios  and 
accessories.  Repair  lab  on  premises. 
Open  7  days,  M-Ff  9-6  p.m.;  Sat.  & 
Sun.,  10-5  p.m.  We  ship  Woddwide.  For 
Specific  information  call  or  write: 
BARRY  ELECTRONICS,  512  Broadway, 
New  York  NY  10012.  (212)  925-7000. 
FAX  (212)  925-7001. 


OHIO 


Columbus 
Central  Ohio's  full-line  authorized  dealer 
for  Kenwood,  ICOM,  Yaesu,  Alinco,  Info- 
Tech,  Japan  Radio,  AEA,  Cushcraft,  Hus- 
tler, and  Butternut.  New  and  used  equip- 
ment or  display  and  operational  in  our 
4000  sq.  ft.  store.  Large  SWL  department 
too.  UNIVERSAL  RADIO,  1280  Aide 
Drive,  Reynoldsburg  (Columbus)  OH 
43068,  (614)  866-4267. 


PENNSYLVANIA 


Trevose 

Authorized  factory  sales  and  service. 
KENWOOD,  ICOM,  YAESU,  featuring 
AMERITRON,  B&W,  MFJ,  HYGAIN,  KLM, 
CUSHCRAFT,  HUSTLER,  KANTRON- 
ICS, AEA,  VIBROPLEX,  HEIL,  CALL- 
BOOK,  ARRL  Publications,  and  much 
more.  HAMTRONICS,  INC.,  4033 
Brownsville  Road,  Trevoae  PA  19047. 

(215)  357-1400.  FAX  (215)  355-3958. 
Sales  Order  1-500-426-2820.  Circle 
Reader  Service  298  for  more  information. 
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DEALERS:  Your  company  name  and  message  can  contain  op  in  50  words  for  as  little  as $420  yearly  (pr epaki),  or  1210  (or 
six  months  (prepaid).  Na  mention  al  mall-order  business  please,  Directory  text  and  payment  must  reach  us  60  days  In 
advance  of  publication.  For  example,  advertising  for  the  April  '91  Issue  must  be  in  our  hands  by  February  1  at.  Mall  to  73 
Amateur  fladfo  My,  Box  278 ,  Forest  Roed,  Hancock  NH  03449. 
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EC  TOR  IINDER 


ZERO-IN 
THE  SIGNAL' 


HAND-HELD 

PHASE  SENSE 

ANTENNAS  FOR 

VHF  DIRECTION 

FINDING-  USES 

ANY  FM  XCVR, 

COMPASS  GIVES 

DIRECTION. 
ARMS  FOLD  FOR 
STORAGE,  TYPE 
VF-142  COVERS 
BOTH  2-HTRS  & 
220MHZ-   OTHER 
HODELS  AVAILABLE. 
WRITE  OR  CALL  FOR 
MORE  INFO, 
S3 -50  SHIPPING  &  TYPE  VF-142 

CA.  ADD  TAX)     SI 29. 9 5    619- 

RADIO  ENGINEERS     565-1319 


\ 


3941   MT,  SRUNOAGE  AVE. 
SAN  DIEGO  CA.A2111 


CIRCLE  58  QH  READER  SERVICE  CARD 


CABLE  TV  CONVERTERS 

Why  Pay  A  High  Monthly  Fee? 
Save  S100's  A  Year 


•  AH  Jerroid,  Oak,  Hamlin.  Zenith, 
Scientific  Atlanta,  and  more. 

•  60  Day  Money  Back  Guarantee 
■  Shipment  within  24  hours 

•  Visa/MC  and  COD 

WE  WILL  BEAT  ANYONFS  PRICE 

No  Illinois  Orders  Accepted 

Purchaser  agrees  to  comply  wkih  all  slate  arvd 

federal  laws  regarding  private  ownership  of  cable 

TV  equipment.  Consult  local  cable  operator 


Electronic  Engineering 

P.O.  Box  337,  Barrington,  IL  60011 

FOR  OHDERS  ONLY 

1-800-542-9425 

INFORMATION 

1-708-540-1106 


CIRCLE  IBS  ON  READER  SERVICE  CARD 


MAKE  CIRCUIT  BOARDS 
THE  NEW,  EASY  WAY 


WITH  TEC-200  FILM 

JUST  3  EASY  STEPS: 
Copy  circuit  pattern  on  TEC-200  film 
using  any  plain  paper  copier 
Iron  film  on  to  copper  clad  board 
Peel  off  film  and  etch 

convenient  8  a  x  1 1  size 

With  Complete  Instructions 

SATISFACTION  GUARANTEED 
5  Sheets  tor  $3.95  W  Sheets  ortfy  $5. 95 
odd  $1.50  postage  WY  Res.  add  sates  tax 

The  ME  ADO  WLAKE  Corp. 

DepL  T,  P.O.  Bom  497 
Northport,  Mew  York  1 1 768 


INTERFERENCE  LOCATION 


•  50  to  1000  MHZ 

•  Stuck  Microphones 

•  Cable  TV  Leaks 

•  Jammed  Repeaters 
&  Cell  Sites 


New  Technology  (patented)  converts  any  VHF  or  UHf  FM  receiver  into  a  sensitive  Doppler  shit!  radio 
direction  tinder.  Simply  plug  into  receiver's  antenna  and  external  speaker  jacks.  Models  available 
with  computer  interface,  synthesized  speech,  fixed  site  or  mobile  -  SO  MHz  to  t  GHz.  Call  or  write 
for  details, 


0 


DOPPLER  SYSTEMS,  INC. 


RO.  Box  3 1 8  i  9  (602)  488-9755 

Phoenix,  AZ  85046     FAX  (602)  4884295 


Chassis  Kits 

Cabinet  Kits 

Assembled  Cabinets 

Slope  Box  Kits 

UHF  &  VHF  Antenna 
Power  Divider  Kits 


Rack  Shelves 

Rack  Equipment  Cabinets 

Antenna  Grounding  Kils 

Tower  Mounted  Box  Kits 
Other  enclosures 


Small  sheets  Aluminum  and  Brass 

Charles  Byers  K31WK 

5120  Harmony  Gfove  Road,  Dower,  PA  T731S 

Phone  717-292-4901 

Between  6PM  and  &30PM  EST,  Eve*. 


'See  review 
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NO  TUNERS 

NO  RAOfALS 

NO  RESISTORS 

NO  COMPROMISE 

FIVE  EXCELLENT  REVIEWS  JUST 

DON'T  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOG. 

In  Oct.  7 JP 1 M4        *  Sepl.  *$,  i  M0        M*#ch  ?X  1 996 
CO.  Dec,  1986 


Mer,  W.R.91 

3 1  LA L  COMPANY 

137  Manchester  Drivt 

Florissant  Colorado  808 1© 

(719)  667-0650 


^5N 


— ■-*-"■ 
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Say  You  Saw  It  in  73  I 
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MOTOROLA  RADIUS 


•  For  the  discriminating  amateur  involved  in 
commercial  communications  as  welJ<  Meet 
significantly  lighter  commercial  specs! 

•  Up  to  40%  discount. 

•  3  year  warranty  by  Motorola,  an  added  year 
provided  by  Procomm, 

•  MobNes/handhelds  and  accessories  to  meet 
your  amateur/commercial  needs 
simultaneously. 

Motorola  Catalog  $1 0— 

refundable  with  purchase. 

PR0C0MM 

d  |  [  S  L'E  1948  Coventry  Ct. 

^      L^      m  m       Thousand  Oaks,  CA  91362 

Phone:  805-497-2397 


INDIANA  HAMFEST 


SUNDAY,  MARCH  8, 1992 

Open  at  8:00  A.M. 
Located  on  the  Indiana  State  Fairgrounds 

Indianapolis,  IN 

•  All  Indoors*  Free  Parking  -  Paved  Lots*  Ladies  Activities*  Forums-  Many  Nationally 

Advertised  Commercial  Dealers  •  Flea  market 

e  Over  500  Tables 

Talk-in  on  the  inimitable  "Mighty  (2*1  KW)  525"  - 145.25  MHz 

ENJOY  A  SHOW  BY  OUR  'QUALITY"  DEALERS 

For  Tables:  SASE  To:  Aileen  Scales  KC9YA.  3142  Market  Place,  Bloomtrrglon,  IN  47403,  812-339-4446 


73  Amateur  Radio  Today  ■  February,  1992    71 


Advertisers 


R.SJ  page 

44  Meiro  Printing  , . . 69 

88  MFJ  Enterprises        6 

162  Michigan  Rad*o 85 

160  Micro  Computer  Concepts ... 

144  Micro  Control  Specialities 
30  Micro  Video  Products  . .  73 

114  Mr,  Nicad  Sfl 

248  Motron  Electronics  . . 54 

223  National  Amateur  Radio 51 

54  NCG   . . . . 41 

78  North  Olmsted  Amateur  Radio         77 
82  Oak  Hills  Research .57 

227  Ocean  Stale  Electronics .  47 

•  Oklahoma  Comm  Center  88 
102  ONV  Safety  Bell      

28  Optoelectronics    29 

98  Odando  Hamcatkm , , . 72 

•  PC  Electronics         16,65* 

178  Pacific  Cable  Co,  Inc 54 

1 39  Pale-mar  Telecom  ,  ,       58 

264  Patomar  Telecom IB 

do  r  enpnex  . .  * •* ■*»«-*<     -  'tJ 

249  Phillips-Tech  r 58 

66  Ptpo  Communications 54 

•  Port  Wftticovering  DiSL SI 

•  ProcOfnm . . .71 

145  OSO  Software  . . 47 

26  Quantum  instruments 33 

1 32  Quement  Electronics     75,82 

58  Radio  Engineers  71 

•  Radio  Fun  . » . +.-,.►,  57 

224  RAI  Enterprises    73 

279  RAI  E  nterphses        „ . ,      .77 

34  Ramsey  Electronics  21 " 

•  RF  Parts  Co  ...  25" 

1 O^   M  OSC ...  »•«-•«  V* 

254  Ross  Distributing  18 

71  Rutland  Arrays _ 73 

■  w  vj>a*e'ii^e  vfVf    **%**-  ...........  m 

59    Schnedler  Systems 54 


R,SJ 


page      R.SJ 


109  A  a  A  Engineering 73 

164  Ace  Communications  of  Indianapolis 

- 16 

•     Advanced  Elect  romc  Application 
253  Alabama  Amateur  Elect  rones 

67  Alt nco  Electronics  , 
1 94  AH  Electronics  Corporation 

■     Amate  ur  Electron  ic  s  Supply 

90  Antennas  West , . , 


r  w    w  *    |     ■     -    «    -     ■    1 


.     i     ■     ■     h     i     ■ 


i  t  -r   r    h  4    I   t    •    •     -      • 


1 07  Antennas  West 
135  Antennas  West 
296  Antennas  West 
236  Antennas  West 
89  Antennas  Wesl 
5  Antennas  Wee* 

•  Associated  Radio    . 

16  Astron  Corporation  

21  B&B,  Inc 

53  Barker  &  Williamson 

41  Barry  Electron  tea  Corporation 
74  Beshvay  Systems  .......... 

42  Bitot  Company 

197  Brainstorm  Engineering 

84  Broadcast  Technical  Service 
168  Buckmasler  Publishing 
7  Bucfcrnasier  Pubitshmg 

56  Buckmaster  Publishing 
170  Buckmaster  Publishing 

•  Burghardt  Amateur  Radio  . 

•  Butternut  Electronics  . . 
222  Byers  Chassis  Krts 
184  C4  S  Sales,  Inc.  . 

•  CS  City  International 
123  CCTV., 

•  Ce*Mar  Securrty  Group 
265  C hipswitch  . , 
158  Commpute  Corporation 

99  Communication  Concepts.  Inc. . . 
TO  Communication  Specialist 
121  Communications  Electronic 


..... 


.T.     .......       ■ 


■   *   -t    +    fr   4    * 


I    ft    t    *    ■   *   *    I 


m  m  9  *  -  - 


13* 

52 
35* 

^*# 

39* 

16 

57 

58 

59 

67 

73 

73 

51 

23 

73 

82 

19 

28 

71 

41 

52 

77* 

16* 

58* 

73' 

49 

18 

71 

17 

59 


67 
57 
17 
51 

45" 
61 


page 


1 5  Comtefco 

77 

148  Creatrve  Contro*  Products 

.....     .61 

29  D&L  Antenna  Supply 

81 

257  Delta  Research 

69 

13  Doppter  Systems    . . 

........71 

19  Doug  Hall  Electronics 

.....  ..63 

•    Down  East  Microwave  . . . 

,    57 

□3  usb ,  i nc .    '  i  <  i  m  1 1 

■      ■■■vaik      D9 

114  EH.  Yost 

* 58 

•     Eavesdropping  Detection . 

■.«■>■      mm     m       wSJ 

185  Electronic  Engineering . . . 

71 

8  EJktronics 

52 

•     Engineering  Consulting 

.        62 

75  Fair  Radio  Sates 

73 

169  G  a  G  Electronics 

41 

195  Gel  Tech 

-.43 

193  GGTE 

43' 

282  Giehl  Electronics 

16 

72  Glen  Martin  Engineering 

52 

291  Gracilis  

62 

192  Grapevine  Group 

27 

29 

106  IC£ 

59 

179  loom             .  .... 

CV2.1  * 

•     Indiana  Hamfest 

...           71 

100  Interconnect  Specialists 

83,65 

73 

42  Isotron      ♦,...*..« 

87 

33   J -tjQITI     .»,........., 

.*.....  ■  9^i 

270  J-Com  

67 

69 

37 

285  J  PS  Communications 

.  ^^* 

•    K-Comm  

59 

•     KerwoodUSACofp 

5.6CV4 

234  Lentim  CommuncafiOAt  . 

......      39 

47  Lmk-Cofn ............... 

77 

■     ■     m     m     m,         f     1 

101  Maxcom.lnc. 

... 58* 

•    Meadowtake  Corporation 

........71 

241  Media  Mentors 

77* 

FLS.0 


page 


36  Scrambling  News 67 

95  Senstbte  Solutions —  67 

167  Sescom.  Inc. 77 

188  SGClnc Zl 

250  Software  Systems  .69 

244  Software  Systems 71 

183  Spectrum  International        73 

1 22  Standard  Amateur  Had  10 14 

£  1   f         OtP  fie  K.  (      i      .      ,     I     <      r      -     -      -     r     H      J 

1 33  Swiss  log  . ...  k  ....,<<*  ■    .,,,,...  59 

232  TE  Sysiems  43 

124  Texas  Bug  Catcher  Antenna    .  -  -  - .  83 
228  The  Forbes  G  roup  .. 

•  The  Ham  Center 
150  The Rado Works... 
115  The  RF  Con  nection  ..43 

62  TMR „ * 7B 

299  Townsend  Electronics     75 

£<£  1     *    I  m'*w— H  ■-ir»-rr-i----r-iJfcH*»-i*    +    +    *-fc      0V 

255  Tripp  Lite  18 

*  Uncle  Wayne's  Books rvett        ..  66T87 

■     Universal  Radio  ....... , 58" 

120  Van  Gorden  Engineering  49 

104  VIS  Study  Guides.  Inc. 67 

*  Vanguard  Labs  77 
78  Vector  Control  Systems 59 

259  Versatel  Communications  57 

14  VHF  Communications     27 

191  W8W Associates 47 

20  Woile  Communications  54 

•  Yaesu  Electronics  Corporation       CVS 

BoJd  listings  are  73s  new  edvettisers  this 
month. 

"advertisers  who  have  contributed  to  the  na- 
tional advisory  committee  JNlAG). 


.i........ 


Orlando  HamCation  and  Computer  Show 

March  13, 14  and  15, 1992 

1992  ARRL  North  Florida  Section  Convention 


Lots  of  FREE  parking  on  site! 

Special  DESIGNATED  space  for 
exhibitors,  handicapped  and  RVs 

Expanded  RV  areas,  with  hookups, 
inside  the  fairgrounds  fence 

Enlarged  tailgate  area 

100  plus  commercial  exhibitors 

480  plus  indoor  swap-shop  tables 

Talk- in  on  146.16  /  -76  repeater 

Foxhunt  contest  on  Saturday 

Ladies  programs  and  amateur  forums 
on  Saturday  at  Host  Hotel 


^ 


FCC  exams  at  Host  Hotel, 
on  Sunday  at  9  AM  sharp, 
(pre-registration  required) 


*N 


J 


FREE  transportation  between  host  hotel, 
forums,  and  fairgrounds 

Location: 

Central  Florida  Fairgrounds 
4300  West  Colonial  Drive 

Orlando,  Florida 

For  more  information: 

Orlando  HamCation 

P.O.  Box  547811 

Orlando,  Florida  32854-78 1 1 

SASE  REQUIRED 

(407)  898-1027  -  Commercial  booths 

(407)  841-4345  -  Indoor  Swap  Tables 

(407)  657-9052  -  all  other 

Host  Hotel 

Ramada  Orlando  Central 
(407)  295-5270 

(mention  HamCation  for  special  rales) 
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MultiMode 

PK232,  PK88  Owners  !! 
Your  upgrade  is  here. 


■^r«i"«     -I  A*»  -m       *  ■?"^1*P 


] 


♦  TNC  Status  Info 


Cml.      JiLtfl 


.  4-Cstat 


f  Function  Key  Line 


M-'M«   u|„ 


II11HP  P.H 


Features:  Direct  Maildrop  support,  Binary 
File  transfers,  Conference  bridge.  Continuous 
monitoring  even  while  connected,  DOS  sheN, 
AdvancecfScroll  back,  Cut  and  paste  editor,  and 
more.  Simply  the  best  program  for  PK88/PK232. 
Online  com  ma  nd/"-  ■  £%."■""•  ■■■'■■  h|  .•  #.  *■ 
and  mode  help. 

AMTOR: 

PK232  owners, 
Amtor  has  never 
been  so  easy  to 
use.  On  screen 
you  see  whether 
you  are  sender  or 
receiver,  RQ  or  traffic,  FECf  SELFEC,  ARQIIsten, 
etc.  If  you  have  a  PK8B.  and  upgrade  to  the 
PK232,  you'll  find  AMTOR  operation  as  easy  as 
Packet  using  our  "quick  connects"  system  and 
other  operating  tools.  The  best  program  for 
Baudot,  Morse,  Navtex,  TDM,  Ascli  and  Si  AM, 
the  AEA  Signal  Analysis  mode- 
Read  the  AEA  advertisement     Many 

superior  programs  have  been  written  for  Host 
Mode"  Know  what  program  they're  talking 
about?  If  you  guessed  PfctGQLD,  you're  rightf 

Ordering:    Price:  $59.95  (CA  add  Tax)  plus 
$5  S&H,    fnterFlex  Systems  Design  Corp., 
P.O.  Box  641  a,  Laguna  Niguel,  CA  92607-6418 
(714)  496-6639  VISA/ MasterCard  welcome. 


BayCom  Modem 
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DX  on  a  clotheslin 

I  aptactf  the  pactogt  and  Eoofctd  u  ti.  U'here  can  I  hang 
it?  I  went  out  on  ihe  balcony  10  Jook.  There  was  ine 
answer—  my  wife's  clothesline.  I  pinned  It  to  tbc  line  a; 
reeled  it  away  from  the  building.  Then  I  ran  bact  to  -\ 
screw  the  feed  tine  onto  rtw  rig-  In  30  minuie^  i  worfcei 
more  DX  than  in  rtie  its  months  Pd  had  my  Ticket, 
When  you  order  your  HaJESquare  add  $5  PAH. 
10  M  15  M  20  M  40  M 

$39,95       S44.95       $49.95      $69+9S 

Antennas  West  order  Hot  ymg 

Box  SOmZS,  Rwo,  UT  S4.605      800-926-7373 

Teclinjca]  data,  plans,  patterns  in  TicaXow  £1??B  %5$5  ppd  USA.  J 
CIRCLE  89  ON  READER  SERVICE  CARD 
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1992  CALL  DIRECTORY 

(On  Microfiche) 

Call  Directory  

Name  Index 

Geographic  Index 

All  three  —  $25 
Shipping  per  order  $3 

BUCKMASTER  PUBLISHING 

Mineral,  Virginia  23117 

703:  894^5777         800:  282-5628 
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Micro  Video  Camera 


Small  size  I"  x  2"  x  3" 

Light  Weight  <  4oz.  Low 

Power  7  -  15  volts.  @ 

85m a.   Low  Light  @  2 

Lux.  Camera  comes  com 4 

plet  in  metal  case  with 

RCA  plug  for  video  out 

and  two  pigtaled  power 

wires*   Camera  is  presently  in  use  in  R/C 

airplanes,  helicopters,  cars,  tanks  and 

robots.     Camera  output  is  standard 

NTSC  at  lv  p-pt  240  line  resolution  with 

electronic  Iris,   Full  stock  on  hand. 

Satisfaction  Guaranteed! 

Factory  New,  only  $  22935  +  $6 

S/H   For  product  information  and 
ordering.  Call  1  (800)473-0538 

MICRO  VIDEO  PRODUCTS 

1334  So.  Shawnee  Dr.  Santa  Ana, 
California,  zip  92704    FAX  (714)  545-H041 


Low  Cast  Packet  tor  PC  /  Clones 


Features:  Software-based  PACKET  (hat  makes  your 
computer  emulate  a  TNC.  Modem  connects  from 

serial  port  to  RIG.  Watchdog  timer  &  reed  relay  PTT 
standard.  Operates  from  1 2VDG(&  TOOma,  wall  power 
supply  Included,  Uses  crystal  controlled  7910  chip, 
VHF  and  HF.  Lock  &  TX  LED  mdicators.  Free  copy  of 
Version  i\2Q  software  included. 

Complete  Kit  Only , . . ,  .$59,95 

Assembled  &  Tested $89. 95 

CA  Residents  add  7.75%  sales  tax.  S&H:  $5.00 

(insured).  Foreign  orders  add  £0%.  for  more  into 

or  price  I'm;  send  iegai  size  SASE  (52$)  to: 


A*  A  Engineering       j& 

2521  W  LaPalma  WK  *  Anaheim,  C A 32301  •  714-952-2114 
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High  Performance  Software  bv  WA7RAI 


DESIGN  YAGK 
THE  EASY  WAY. 

WITH  OUR  HIGH  SPEED  VAGI  MODELING  PROGRAM 

•  lOOiii  computer-generated  yagis  fur  non-tech   users. 
•Auto  optimizer;  optimum  gain,   F/B  &  bandwidth. 

•  Auta/  manual  modes-     "2-12  dement*  to  500  mhz. 

•  Fastest  analyzer  available;  calculates  gain,  F/B,  and 
impedances  in  second*  (instantly   w/math   co-proo), 

•  Log  or  linear  Ele    &.  Azi.  polar  plots  w/  beanwidr.li. 

•  Easiest    lo    use    of    alt    yagi    modeling    programs. 
•Accuracy     verified.      *ARRL  lab  rested.    *2   versions: 

for    math    to -processor    &    no    math    co-  processor. 
■  Ifeq,   $Stik  &  Hercules,  CGA,  EGA,  or  VGA  graphics. 

QUICKYAGI  IL. „™$4<X00 

For  PC/XT/AT  and  Compatible.  %2?  &  3-5"  floppier  Add  S3.QQ 
if  outside  U.S.  and  Canada.   Az.  orders  add  i.5%  start-  \;tx. 

CALL  SIGN  REQUIRED  W/  ORDER. 


RAI  EN  TEKPKIS! IS,  4508  N,4Sth  Dr> 
Phoenix,  Air!  S5031  USA 
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1691  MHz  Weather 
Satellite  System 

1691  MHz  GaAsFETPre-ampl. 
model  TS-1691-P.Amp  $175 

1691  MHz  Receiver 
model  TS-1 691  -Recvr  $450 

Decoder  Board  &  Software 
model  TS-VGA-SAT3  $300 

Decoder  Board  &  Software 
model  TS-VGA-SAT4  $399 

Low  Loss  (microwave)  Coaxial  Cable  (65  ft) 
with  connectors, 
model  1 691  -coax  ass'y  $55 

1 691  MHz  Loop-Yagi  Antenna 
model  1 691 -LY(N)  $97 

1691  MHz  Loop-Yagi  Extension 
model  1 691  -LY-XTN  $80 

Demonstration  Disc  (IBM-PC  VGA  compatible) 
of  signals  recorded  from  WX-SAT  system.     $5 

Shipping;  FOB  Concord,  Mass. 
Prices  subject  to  change  without  notice. 


si 


SPECTRUM  INTERNATIONAL,  INC. 
Post  Office  Box  1 084,  Dept.  S 
Concord,  Mass.  01742,  U.S.A. 
Phone:(508)263-2145 
Fax:  (508)  263-7008 


WATTMETER 


C 


dr 


TS-118A  WATTMETER 
measures  RF  power  over  20- 
1400  MHz  in  ranges  20-100 
(300  W  max),  100-300  (500 

W),  300-700  (250  W),  and 

700-1400   MHz  (125  W), 

Meter     shows     vottage 

developed  and  reading  is 

translated  into  RF  watts  on 

calibration  chart.     SWR  <  1.25:1.     With  four 

thermocouples,  tuning  shunt,  LC  to  N  adapter  and 

transit  case.  8.5x6x20.5, 48  lbs  sh.  Used  . . .  $149.50 

MANUAL  for  TS-11 8,  partial-reproduction  , $8.50 

TS-1 771 A  WATTMETER,  absorption  type  operating 
in  30-1000  MHz  range  with  power  scales  50  or  150 
watts.  Direct  reading  on  3  5"  dia  meter;  rear 
N  connections.  7.6x5.5x16.5,  9  lbs  sh. 

Used Z --» $99-50 

Prices  F.O.B.  Lima,  0*  VISA,  MASTERCARD  ActepleiL 

Allow  for  Shipping  *  Write  for  latest  Catalog 

Address  Dept.  73  *  Phone  413/227 -6573 


FAIR  RADIO  SALES 

1016  E.  EUREKA  •  Box  1105  •  LIMA,  OHIO  •  45802 
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CABLE  T.V.  CONVERTERS 

JerrolcT1,  Oak,  Scientific  Atlantic,  Zenith,  & 
many  others.  "New"  MTS  stereo  add-on; 
mute  &  volume.  Ideal  for  400  &  450  owners. 

1-800-826-7623 

B&BINC. 

4030Beai>D-Rue  Drive,  Eagan  MN  55122 
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NextDct\ 


*SEs 


5'i--<CP-."iy 


E 


Two-Color 
Rainbow  Assortment 

We  Ship  XexlDay    2nd  Day  ASAT 

$24.95     519,95 


I  lib  $1 

A  nte  nnas  West 
,{S01)  373-8435 


$29.95 
$39,95 
$49.95 
$54.95 
$99.95 


534.95 
544,95 
S49.95 
$89,95 


$29.95 
$39,95 
$44,95 

$79.95 

1. 


All  nrd<n  pfhJ  ?*>i  chy  »Lr :'  p ri^hfy  nut 
F^r  overntelil  air  J«ILv<r}i-  ad  J  SI0. 

Box  ^0062"-S,  Prov*  UT  84fl05 
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THE  PERFECT  MATE 
FOR  YOUR  ALL  MODE  TRANSCEIVER 

Mo^RA8-2UWB* 

8  ELEMENTS,  2  METERS,  LLTRA  WIDE  BAND 


•■LT«M;   RA^2l.l^V]l 


SQ1i75 


ELECTRICAL  SPECIFICATIONS: 

Gain  1 1  2  OBd 

E-Hane  bsar^mdth  .  .     40  &>g 

H-Plar*  beamwidrh  .  .     46  deg 

e^Tdwidtri  >  4  iVihi 
Sidfiioue  atlefiLia;^;-! 

1  k  £*Piene  20  dB 

1^HPtaf.e  145  ttib 

$WH  <1^  1  144t&149MKi 

MfljWMjm  powoi  400  Wfltta 

F.iB  ratio     ...  22  dB 

Impedanca    .  .  . .    50  ohm 

MECHANICAL  SPECIFICATIONS: 

Length  11  ft.  9  m 

3>jom  .  .  itJD  0Q6t  1-6  AL 

W*s;     .,  Lip  !o  1-H2'  diameier 

Wind  -euMvaJ  SOiW^tl 

Eknier-.  Insulators  Bbck  Doir in 

All  Stainiesa  Stee?  lEIement  Hardware 
Gemx  comectrjr  .  .  .    N-type 

Waight  3.5  lb. 


ALSO  AVAILABLE 

RA4  50.    RA7&0,    RA6^UWB,    F0 12-1 44,    FG12-147H    F0 15-14:4 

F0 16-222,    F022-432,    F022-ATV,    F02S-432,    F033-43S,    FOH-WO 

POWER  DIVIDERS  - STACKING    FRAMES 
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We  auppty  those  hard  to  find  parts  for  the  home  builder 
W4"D*lrm  Insulators  $10.35/50,    lAa'SJainl'BSS  Keepers  $<o,£Ky50 
Add  S4  UPS  S/H  for  each  aj^tenna,  $6  w^$1  oi  llw  MiSSieOippI 
PA  residents  add  6%  sLale  sales  tax 


RUTLAND  ARRAYS 

1703   Warren    St,    *      New  Cumberland ,     PA    17070 
(717)    774-S29A      7-10  pm   EST 
DEALER  INQUIRIES  ARE  INVrTED 
CALL  OR  WRITE  FOR  OUR  NEW  CATALOG! 


CIRCLE  71  ON  READER  SERVICE  CARD 


Never  Say  Die 

Continued  trom  page  A 

My  instructor  familiarized  me  with  all 
the  instruments  and  I  was  ready  to  give 
it  a  try.  How  could  I  possibty  remember 
to  do  all  (hose  things  at  once?  Well, 
taking  off  was  pretty  easy.  We  taxied 
along,  gaining  speed  until  we  were  do- 
ing 149  knots  I  pulled  up  the  nose, 
eased  the  flaps,  pulled  up  the  wheels 
and  we  were  on  our  way. 

At  3,000  feet  I  started  making  some 
turns  to  gel  used  to  how  she  handled. 
It  was  like  steering  an  ocean  liner.  I 
put  on  some  rudder  to  get  her  turning, 
then  I  moved  the  rudder  back  to  neutral 
and  watted  until  we'd  almost  hit  our 
new  course.  A  slug  of  reverse  rudder 
put  her  on  target.  Ooops,  I  forgot  to 
watch  my  altitude  and  I  was  300  feet 
higher  than  I  wanted.  I  eased  her  back 
to  3,000. 

I  made  a  few  more  turns,  getting  the 
hang  of  the  beast.  Sherry  and  Scott 
were  sitting  behind  me,  along  with 
Capt-  ChevaJlard.  My  instructor,  Capt. 
Beale*  made  it  easy,  I  never  even  felt 
nervous!  It  was  just  fun .  .  and  incredi- 
bly real . 

We  then  went  into  a  landing  pattern 
and  headed  for  the  runway.  It  was  a 
night  simulation,  so  I  could  see  the  run- 
way's flashing  lights  from  about  30 
mites  away  and  headed  for  them.  I've 
only  flown  a  few  land  planes,  so  getting 
my  plane  into  the  right  glide  slope  and 
making  the  last  two  turns  of  the  landing 
pattern  have  never  been  easy  for  me.  I 
was  busy  watching  everything  at 
once ...  the  runway,  the  altimeter,  the 
glide,  the  heading  and  so  on. 

My  old  plane  was  a  seaplane.  It  was 
practical  for  me  at  the  time  J  lived  just  a 
few  minutes  from  a  small  seaplane 
base  in  Brooklyn  (NY).  If  I'd  flown  with 
wheels  I'd  have  had  to  drive  an  hour  or 
so  to  the  nearest  airport, 

The  seaplane  was  great  fun,  I  took 
my  2m  Communicator  with  me  and 
talked  all  over  the  East  Coast.  I  often 
flew  up  to  New  Hampshire  and 
dropped  into  several  of  the  lakes  to 
visit.  \  visited  my  folks  in  Bethlehem, 
NH,  landing  at  Long  Pond,  nearby. 

Much  to  my  surprise  the  first  landing, 
with  Capt.  Beale  helping  considerably, 
came  off  fine,  Nice  touchdown  and 
runout.  The  nose  wheel  steering  con- 
trol was  as  sluggish  as  steering  a  big 
boat  too. 

We  tried  a  couple  more  takeoffs  and 
landings,  one  landing  in  a  dense  fog 
with  100-foot  visibility,  and  then,  after 
only  an  hour,  I  was  ready  to  solo.  I 
moved  over  into  the  captain's  seat  and 
said.  Well,  here  goesr  Would  I  be 
able  to  keep  this  lumbering  monster 
under  control?  Would  I  crash  and 
burn?  I  pushed  the  throttle  forward  to 
B5%  power  and  off  we  went.  Much  to 
my  surprise  it  all  went  well  We  got  up 
to  takeoff  speed,  went  up,  circled  a  bit 
and  then  came  the  hard  pari.  We 
weaved  a  little,  but  t  got  her  on  course 
and  into  the  right  glitfepath,  all  without 
automatic  pilot,  thank  you.  We  touched 
down  like  a  Feather. 

Welt,  if  they  ever  ask  on  a  commer- 
cial flight  for  an  emergency  psfot 
hen,  heh.  Darn.  I  forgot  to  bring  my 
pilot's  tog  with  me. 


So  that  was  my  little  coup  for  1991 
. ,  .just  before  Thanksgiving.  Not  bad. 
Last  year  1  was  at  the  helm  of  a  hunter- 
killer  nuclear  submarine  cruising 
around  800  feet  under  the  Pacific,  Now 
wham  I  do  for  +92? 

When  I  got  out  of  the  simulator  they 
gave  me  the  printouts  of  my  flights, 
What  I  I)  never  get  over  is  the  realism  of 
the  experience.  If  s  visually  and  physi- 
cally like  rea]  life  in  everyway. 

Capt.  ChevaJlard  had  one  more  thrill 
set  up  for  me.  The  next  morning  I  got  to 
meet  his  band  and  hear  them  practice, 
I've  got  several  of  their  CDs,  so  I  knew 
how  good  they  were.  But  even  so  it  was 
great  being  right  there.  Then  the  cap- 
tain turned  the  baton  over  to  me  and  let 
me  lead  the  band  through  "The  Stars 
and  Stripes  Forever." 

Now  I've  been  leading  the  finest  or- 
chestras in  the  world  in  my  own  Irving 
room,  but  this  was  far  real!  When  I 
wanted  pianissimo  on  the  trombones,  I 
got  rt.  When  I  wanted  'em  to  hit  the 
drums  and  cymbals,  I  got  it.  What  a 
feeling  of  power!  What  a  rush!  Now  I 
want  an  orchestra  of  my  own. 

Oh,  I  know  it's  impossible.  1  don't 
have  the  time  to  do  everything.  There's 
just  too  much.  Yet  I  look  at  people 
younger  than  me  who  are  retired  and 
doing  nothing  and  I  get  mad.  What  a 
waste!  What  a  terrible  waste.  Playing 
golf  indeed.  Sure  hamming  is  fun,  but 
as  a  hobby,  not  as  a  way  to  mark  time 
until  death.  Hamming  is  fun  if  you  get 
on  OSCAR , , .  if  you  try  SSTV ...  if  you 
go  on  some  DXpedifions .  .  if  you  are 
on  packet .  .win  some  contests.  It  can 
be  fantastic  fun.  It's  fun  to  get  kids  ex- 
cited about  it  and  to  help  them  learn.  I 
love  teaching.  That's  exciting  too. 

But  I'm  not  just  standing  on  the  side- 
lines cheerleading  and  holding  coats, 
Tm  out  in  front  doing  what  I  champion. 
You  can  put  me  down  for  bragging  if 
that  satisfies  you.  I'm  saying  here,  life 
can  be  one  hell  of  a  lot  of  fun.  Here,  try 
this  and  try  that.  I'm  almost  70  and  I'm 
doing  these  things,  so  how  about  you? 

Are  you  doing  ail  you  can  do  to  stay 
healthy?  Are  you  eating  right?  Stopped 
smoking?  Laying  off  the  six-packs? 
Are  you  walking  at  Least  a  half  hour 
every  day?  Brisk ty  walking?  Are  you 
keeping  your  mind  active,  reading 
magazines  and  books?  Are  you  giving 
the  politicians  calculated  hell?  Are  you 
a  spark  plug  in  your  ham  dub  or  are 
you  just  another  invisible  doughnut 
eater? 

You  can  be  healthy.  You  can  have 
fun.  You  can  even  make  more  money 
than  you  need .  And  you  can  contribute 
to  society  in  the  process.  So  yes,  I  brag 
and  tell  you  about  all  the  wonderful 
things  I've  done,  I'm  doing  and  I'm  go- 
ing to  do.  I  do  it  to  try  and  get  you  to  join 
me  and  have  fun  too. 

I'm  getting  more  and  more  letters 
from  readers  saying  they're  getting 
their  clubs  moving ...  they* re  getting 
more  new  hams  licensed. .  .they're 
tosing  weight.  .  .they're  off  cigarettes 
I  say  great p  now  send  me  pictures  of 
those  new  hams.  Take  some  videos 
of  all  this  and  let  me  see  what  you1  re 
doing. 

Stop  by  here  in  Hancock  and  say 


hello.  Meet  me  at  Aspen  for  some 
skiing.  Meet  me  at  Sedalia  for 
some  ragtime.  Meet  me  at  Dayton 
and  give  me  a  chance  to  harangue 
you  for  an  hour  and  tell  you  how 
rotten  you  are  and  how  you  should 
shape  up.  Write  and  tell  me  how 
much  fun  you're  having  with  pack- 
el,  .  with  moonbounce.  .  with 
OSCAR  and  so  on. 

Send  me  some  articles  and  pictures 
when  you  finally  have  the  guts  to  break 
loose  and  go  on  a  DXpedition  some- 
where. Write  for  Radio  Fun  and  help 
get  new  hams  to  try  RTTY,  SSTV  and 
other  exciting  ham  adventures.  And  if 
you're  into  some  new  technology  the 
rest  of  us  ought  to  know  about,  start 
writing 

Have  you  tried  facing  5th  graders 
yet?  I'll  bet  one  of  your  focal  school 
principals  would  be  delighted  to  round 
up  some  kids  to  listen  to  you  explain 
what  ham  radio  is  and  why  they  might 
have  a  ball  if  they  got  interested.  You 
might  wave  an  HT  at  them  and  get 
someone  to  talk  with  them  over  a  locaJ 
repeater.  Get  'em  fired  up.,. then 
write  and  tell  me  how  much  fun  it  was 
so  I  can  print  your  letter  and  use  it  to  get 
others  ofl  their  recliners. 

So  yes.  I'm  piloting  C-5Bs,  leading 
a  band,  helming  a  nuclear  submarine, 
starting  record  companies,  skiing, 
diving  and  telling  New  Hampshire 
how  to  run  the  state.  So  why  aren't 
1  retired,  playing  golf  and  blowing 
wind  on  20m  while  I  await  my  Silent 
Key  listing?  Because  Tm  having  a 
whole  lot  more  fun,  that's  why.  How 
about  joining  me? 

Aspen  In  February? 

Chuck,  Eric  and  others  of  our  ham/ 
ski  group  will  be  hitting  Aspen  Febru- 
ary 1  for  a  week  of  fun.  Even  if  you're  a 
beginner,  come  on  out  and  join  us. 
We'll  be  talking  ham  radio,  computers 
and  stuff.  I'll  be  talking  music  and  a  few 
other  interests  too.  Maybe  we  can  work 
up  some  ideas  on  getting  our  hobby 
growing  even  faster  than  it  is.  I'd  love  to 
see  it  start  to  take  off  again,  getting 
back  io  being  a  real  industry. 

I'd  love  to  see  hundreds  of  new  ham 
stores  opening.  You  know,  we  had  over 
850  good-sized  ham  stores  back  in  the 
early  1960s.  And  we  had  hundreds  of 
small  ham  entrepreneurial  business- 
es. I'd  just  started  73  and  knew  every- 
one personally,  Great  bunch  of  guys. 

In  the  meanwhile  t  think  we're  going 
to  have  a  ball  building  up  the  American 
music  industry ,  ,  pushing  music  from 
independent  music  producers... 
pushing  interesting  and  creative  mu- 
sic, new  and  old. 

There  are  some  marvelous  new  rags 
being  written.  I'm  putting  together  a 
CD  of  contemporary  rags,  with  some 
by  Scott  Kirby,  Dick  Zimmerman, 
David  Thomas  Roberts,  Joe  Walsh  and 
others  I  can  hardly  wail  for  you  to  hear 
them!  Scott  played  a  couple  at  Fresno 
and  the  crowds  went  wild. 

So,  are  you  having  fun?  If  not,  why 
the  hell  not?  lis  sure  out  there  to  have, 
SO  it's  only  yoursetf  stopping  you. 

Meanwhile  I've  been  up  to  here 
working  on  my  proposals  for  the  New 


Hampshire  Economic  Development 
Commission.  My  report  is  almost  up  to 
100  pages. .  .and  that's  magazine 
pages,  not  typewritten . .  and  I'm  not 
out  of  steam  yet . 

I've  covered  some  of  my  ideas  in  my 
past  editorials.  When  I  gel  done  I'll  get 
the  report  printed  and  make  it  available 
at  cost.  Who  knows,  you  might  be  able 
to  get  some  of  my  ideas  going  in  your 
state  and  help  your  economy. 

If  New  Hampshire  goes  for  my  edu- 
cational plan  we'll  be  cranking  out 
thousands  of  new  hams,  maybe 
tens  of  thousands  a  year.  And  we'll  be 
aiming  them  at  high-tech  careers  so  we 
can  eventually  reclaim  our  consumer 
electronics  industries. 

My  proposals  embody  many  good 
potential  businesses  which  should  be 
established.  Dozens  of  them.  En* 
trepreneurs  should  be  able  to  go  to 
their  state  governors  and  legislatures 
with  business  ptans  based  on  my  ideas 
and  be  set  up  into  any  of  several  busi- 
nesses which  will  bring  big  returns  to 
their  states. 

I'm  available  for  consulting,  if  you 
need  some  help.  But  remember,  my 
time  is  limited.  I  want  to  go  skiing,  do 
some  scuba  diving,  lead  an  orchestra, 
try  sky  diving,  and  so  on.  I'm  almost  70, 
so  if  I  don't  get  going  on  these  things 
soon,  it'll  be  too  late! 

My  apologies  to  ham  clubs  and 
hamfests  who'd  like  to  have  me  come 
and  talk.  Fellas,  I'm  producing  music 
in  my  new  studio  for  Greener  Pastures 
Records,  my  ragtime  and  bluegrass 
label . ,  .  for  Green  With  Envy,  my  rock 
and  classical  label  I'm  starting 
some  new  publications, .  .Radio  Fun 
is  taking  oft  beyond  our  expectations, 
with  over  10,000  paid  subscribers 
already. 

We're  doing  special  inserts  for  busi- 
ness magazines  like  Forbes  (see  their 
Nov,  11th  issue), ,  .plus  sampler  CDs 
for  them,  the  Rainforest  Action  Net- 
work and  other  special  causes.  We're 
making  CDs  and  cassettes  for  over 
50  different  record  companies.  Our 
new  distribution  company  is  handling 
over  a  hundred  labels.  Our  mail  order 
music  company  handles  250  labels. 
Now  how  am  I  going  to  get  away  for 
hamfest  talks? 

Anyway,  if  you'd  like  more  info  on  my 
sales  rep  plan  .  and  your  area  hasn't 
been  taken  yet . .  let  me  know.  Phil 
Mart  us  will  get  you  some  poop.  Write 
Phil  at  Creative  Music  Marketing, 
Forest  Road,  Hancock  NH  03449;  Fax: 
(603)  525-4423. 

Supersonics 

Reader  Eisner  from  Colorado  sent  a 
clipping  from  Science  (July  1991)  you 
might  want  to  think  about.  Seems 
there's  been  some  surprising  success 
in  getting  people  to  "hear"  in  the  su- 
personic {40-90  kHz)  range.  It  takes 
some  power  and  you  have  to  use  bone 
conduction,  not  the  ears.  This  even 
works  for  the  deaf  (now  known  as  hear- 
ing-impaired). Heck,  it  even  works  with 
SS61  if  you're  adventurous  you  might 
want  to  check  this  out.  .  if  you  can 
harness  it,  it's  got  great  commercial 
potential.  Continued  on  page  76 
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Upda  tes 


Number  23  on  your  Feedback  card 


>tK 


The  Quag- V 

See  the  above  article  in  the 
December  1991  issue ,  page  36* 
Table  3  on  page  40,  listing  ttie  ma- 
terials for  the  8-element  antenna, 
contains  an  error.  See  the  last 
column,  the  one  for  146  MHz,  The 
boom  length  should  be  14  feet, 
NOT  12  feet.  The  total  correct  di- 
mensions should  be  1 '  x  3"  x  14'. 

The  Dual-Combo  FSM  and 
Source  Dip  Meter 

See  the  above  article  by  Mar- 
tin Seek  WBfESV  in  the  January 
1 992  issue  on  page  8,  Refer  to 
Figure  1  on  page  10.  Diode  D2 
should  be  reversed  from  what  is 
shown  in  the  parts  placement  dia- 
gram. 

The    Cheap  and  Simple" 
Power  Supply  Revisited 

See  the  above  article  by  Vern 
A.  Weiss  WA9VLK/G0NBZ  in 
the  December  1991  issue.  Refer 

to  Figure  2  on  page  66.  Ray  Mack 
WD5EFS  points  out  that  the 
voltage  rating  of  capacitor  Cl 
should  be  at  least  35  volts  instead 
ot  the  25  volt  rating  shown.  In  ad- 
dition, the  author  writes:  "There 
are  three  noteworthy  corrections. 
First,  the  2N3055  transistors  are 
NPN  devices,  although  they  are 
shown  as  FNP  on  the  'new'  sche- 
matic (Fig.  2).  Secondly,  resistor 
R3  was  drawn  as  a  variable  resis- 


tor, but  a  fixed-value  resistor 
would  work  fine.  And  finally,  the 
full-wave  bridge  rectifier,  illustrat- 
ed with  dashed  lines  around  it  in 
Figure  ^f  states  'see  text/  Unfor- 
tunately, no  mention  in  the  text 
was  made  of  this  bridge  in  the  lat- 
est article  (it  was  described  in  de- 
tail in  the  original  1981  article).  For 
this  component,  use  a  25  amp,  50 
PIV  rectifier  such  as  the  Radio 
Shack  276-1 185." 

Project  INSPIRE 

See  the  above  article  by  Jim 
Ericson  KG6EK  In  the  December 
1991  issue.  The  Beginner's 
Guide  to  Whistler  Hunting  by 
Michael  Mideke  WB6EER  and  an 
audio  tape  of  a  variety  of  sounds 
that  can  heard  in  the  VLF  spec- 
trum is  listed  incorrectly  in  the  arti- 
cle as  being  available  for  $6.  The 
guide  is  available  for  that  price, 
but  the  audio  tape  is  an  additional 
$10.  These  items  are  available 
from  Michael  Mideke  WB6EER  at 
P.O.  Box  123,  San  Simeon  CA 
93452-0123, 

Computerized  Tuning 
for  Ramsey  Receiver  Kits 

See  the  above  article  by  Mike 
Gray  N8KDD  in  the  December 
1991  issue.  The  program  listing 
to  control  the  interface  was  omit- 
ted. The  program  (see  box,  below) 
will  produce  an  output  voltage 
from  the  DAC  board  depending  on 
the  value  entered  (0-255). 


10  PRINT  "Control  ■+■  Break  to  quit" 

20  INPUT  "  Enter  D/A  counts  (0-255)  \  OUTCOUNTS 

70  PRINT  OUTCOUNTS 

80  OUT  890,0 

:REM  WR  line  high 

90  OUT  888,  OUTCOUNTS 

REM  data  out 

100  OUT  890,1 

:REM  WR  tine  low 

110OUT890T0 

:REM  WR  line  high 

1 20  GOTO  20 

Number  28  on  your  Feedback  card 

Ham  help 

Your  Bulletin  Board 

We  are  happy  to  provide  Ham  Help  listings 
free  on  a  space  available  basts  To  make  our 
lob  easier  and  to  ensure  that  your  itsung  r$ 
correct,  phase  typo  or  print  your  request 
cfea/ty,  double  spaced,  onatutt  (8Vt '  x  Jl~) 
sheet  of  paper  Use  upper-  and  tower<ase 
letters  where  appropriate  Also,  print  num- 
bers carefully— a  1,  for  example,  can  be  mis- 
read as  the  fetters  fori,  or  even  the  number  ? 
You  may  also  upload  a  ttstmg  as  E  mail  to 
Sysop  to  the  73  BBS.  (603}  525-4438.  8  data 
bits,  0  parity,  i  stop  tut  Please  rememoet  to 
acknowledge  responses  to  your  requests 
Thank  you  for  your  cooperation. 

Wanted  Schematic  ancVor  manual  lot  E»co 
Model  625  Tube  Tester  1  will  pay  copying  and 
mailing  expenses  Thanks  to  all  who  respond- 
ed to  my  previous  requests  Larry  Keith 
KFBBX,  4251  Meadowsweet  Dr..  Dayton  OH 
46424  Tel.  (513)233-1143 


Warned  Manuals  for  Hal  lie  rafter  SX-100 
and  SX-l  1 1  originals:  or  will  be  glad  to  pay 
copy  and  postage  Thanks.  Mitt  Faivre 
K4EBT.  Box  651032.  Vero  Beach  FL  32965- 
1032. 

I  need  a  schematic  and  operator  and  ser- 
vice manual  For  ICOM  IC-2H  2  meter  all 
mode.  Wii  pay  ail  costs.  Thanks-  J.Y.  Lem 
K368Q,  5222  Connga  Dr..  Los  Angeles  CA 
90042 

i  am  interested  in  donations  of  the  follow- 
ing- FTO  FIX  R390  Shortwave  set:  Realistic 
OX  300  (for  Novice  CW  work  on  AM/SSB).  I 
am  also  interested  in  products  from  Fair  Ra- 
dio and  Universal  Radio  Many  thanks  to  any- 
one who  can  help  MacAithttr  Moore  Herman 
KA3LLY,  5230  Heston  St ,  Philadelphia  PA 
19131. 

I  am  m  need  of  a  schematic  lor  a  Zemin . 
green  screen  monitor,,  Moder  ZVM-121, 
Chassis  12MB15X  I  will  be  glad  to  pay  for 
copying  and  postage  Fred  L  Morton.  4024 
Oakland  Btvd  >  Roanoke  VA  24012  (703} 
366-6266 
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$39.95 

+  $3.00 
S  &H 


onies 


Townsend  Electro 

"RIG  SAVER"  !1 


ANNOUNCING 

NEW 


MOBILE  MOUNTS 


Mobile  Radio 
Mount 

1 0*  taft  for 

radios  up 

to  15  * 


$49.95 

+  S3.00 
S&  H 


FAX 
1-219-594-5580 

or  wnie 

Townsend 

Electronics,  Inc. 

P.O.  Box  415 

Pierceton,  IN  46562 
Visa/MC  accepted 


Commercial 
Mount 


K 


:xk: 


:xk 


for  heavier  radios  and  for 

more  than  one  radio  with 

optional  arms 


XK 


XK 
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TALK  WITH  THE  KNOWLEDGEABLE  PEOPLE  AT 


UEMENT 

ELECTRONICS 


FEA  TURING  AN  EXTENSIVE  LINE  OF  YAESU  PRODUCTS 


ALL  MODE  HF 
BASE  STATION 


$3699 


oo 


#FT10000 


YAESU  IT.S.A. 


*    FT33R/TTP 

220MHZ  HT 

S328.00 

•     FT411E 

2M  HT 

5299.00 

•     FTS11 

440  MHZ  HT 

$339.00 

■    FT470 

2M/440  HT 

$404,00 

-     FT911 

122  MHZ  HT 

$429.00 

■    FT5200 

2M/44  MOBILE 

$629,00 

*    FT757GXII 

ALL  MODE  HF  PORTABLE 

$929.00 

IF  YOU'RE  IN  THE  BAY  AREA,  STOP  BY! 

1000  S.  BASCOM  AVENUE 
SAN  JOSE,  C A  95128 

Calf  us  at  (408)  998-5900 
Since  1933 
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Pearl  Harbor 

I  was  chatting  with  a  chap  on  160m 
out  in  Western  New  York  when  he 
mentioned  he'd  just  heard  that  Pearl 
Harbor  was  being  bombed  by  the 
Japanese.  It  was  Sunday,  December 
7t  t94*L  By  the  next  day  we'd  ail  been 
chased  off  the  air ...  for  what  turned 
oul  to  be  four  years.  Four  interesting, 
long  years. 

My  ham  ticket  got  me  into  the  Navy 
as  an  RT3/c  in  1042.  After  nine  months 
of  superb  school  I  graduated  as  an 
ET2/c  and  went  aboard  the  USS  Drum 
in  1943. .  .where  I  spent  until  1945 
making  five  war  patrols  and  made 
ET1/c>  Then  I  taught  school  on  the 
New  London  Submarine  Base  until  I 
was  discharged  in  1946. 

That  litlle  paragraph  covers  a  whole 
book  of  adventures  and  sea  stories. 
Let's  say  I  had  an  interesting  lime.  I  lost 
a  lot  of  friends. .  .you  probably  know 
we  had  by  far  the  highest  losses  of  any 
branch  of  the  military,  around  20%. 
Were  there  some  close  calls?  Ask  me 
sometime  when  we're  in  QSO. 

In  those  days,  being  a  ham  meant 
a  toL  ft  not  only  got  me  into  a  fantas- 
tic program  in  the  Navy.  I  also  found 
that  all  my  instructors  in  the  Navy 
schools  were  hams.  There  were  long 
lists  of  calls  on  blackboards,  carved 
into  desks  and  all  over  the  place. 

That  was  when  hams  were  automati- 
cally buddies. .  .fraternity  brothers. 
Eighty  percent  of  the  American  hams 
went  into  the  military.  We  were  need- 
ed, young  and  old.  Our  equipment  was 
needed  too.  My  HaJlicrafters  SX-24  re- 
ceiver ended  up  on  the  Amazon  with 
the  Rubber  Development  Corporation, 
an  OSS  operation. 

In  our  latest  war  they  didn't  want 
hams  for  anything.  Further,  our  equip- 
ment is  so  far  behind  the  current 
military  communications  technology 
they'd  have  no  use  for  it. 

Considering  that  when  the  lease  on 
our  ham  bands  came  up  for  review  in 
the  past  our  biggest  supporter  was  the 
military,  we  could  find  ourselves  all 
alone  against  a  big,  bad  commercial 
world,  Of  course,  if  we'd  get  into  gear, 
fire  up  kids  about  hamming  and  start 
pioneering  new  technologies  again, 
our  lease  would  be  easier  to  keep.  The 
FCC  doesn't  want  to  know  what  we  did 
for  them  30  years  ago.  They  want  to 
know  what  we've  done  lately. .  .and 
what  we're  going  to  do  tomorrow 

IARN  Disintegrating 

The  Intermidable  Amateur  Radio 
Nuisance  <IARN)  was.  until  recently* 
pretty  much  a  two  man  show,  with 
Hap  Holly  KC9RP  cheerieading  Bax- 
ter K1  MAN  in  his  megalomania.  Hap's 
a  nice  chap.  Blind  (now  known  as 
sight-impaired).  Hap's  been  provid- 
ing a  dial-up  news  service  which 
Baxter  has  been  using  on  his  end- 
less self-promolional  broadcasts  Hap. 
who  had  a  stronger  stomach  for 
Baxter  than  most  of  us,  finally  got  fed 
up  and  split. 

Say.  you  can  do  me  a  big  favor,  if  you 
will.  Please  check  with  the  members  of 
your  club  and  see  if  any  of  "em  are 
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RICHARD  B,  NOVICK,  D.D.S. 

KB5MGF 

El  Paso, Texas 


QSL  of  the  Month  To  enter  your  OS L, 
mail  it  In  an  envelope  to  73,  WGE  Cen- 
ter, Forest  RoadH  Han  coo  k«  NH  03449. 
Attn:  QSL  of  the  Month.  Winners  re* 
ceive  a  one-year  subscription  <or  exten- 
sion) to  73.  Entries  not  in  envelopes 
cannot  be  accepted. 

listening  to  the  K1MAN  broadcasts 
with  any  regularity.  Does  Baxter  have 
any  listeners?  Please  advtse. 

Dsyton  92 

Are  the  members  ot  your  dub  plan- 
ning on  a  mass  invasion  of  Dayton  this 
year?  You'd  better  make  your  plans 
soon  since  ft  starts  April  24th.  Are  you 
driving  or  flying?  Where  are  you  going 
to  Stay?  What  channel  will  you  be  using 
to  keep  in  touch? 

If  you  wear  an  "I  Hate  Wayne"  tee 
shirt  I H II  give  you  a  $2  discount  on  a 
renewal  subscription.  Say,  what  did 
you  do  with  your  73  hat?  You're  going 
to  wear  it  while  you  walk  past  the  CO 
and  OST  booths,  right?  And  don't  for- 
get  to  congratulate  CQ  on  their  Nam 
Radio  takeover. 

Good  Old  Hiram! 

You  all  know  about  some  old  geezer 
named  Hiram  Percy  Maxim  starting  the 
ARRL,  right?  Jeesh.  I  hope  you  know 


about  that.  The  pity  is  thai  you  don't 
know  more  about  old  Hiram-  .now 
there  was  one  hell  of  an  entrepreneur! 
Hiram  was  not  only  a  pioneer  in  ama- 
teur radio,  he  was  also  one  in  film .  .  . 
and  in  automobiles  too,  He  was  inter* 
ested  in  just  about  everything,  He  also 
was  a  great  writer.  How  many  of  his 
books  have  you  read? 

One  of  his  books  got  on  the  best-sell- 
er list  bach  in  the  early  '30s,  He  wrote  A 
Genius  in  The  Family,  a  book  about 
his  father,  the  chap  who  invented  the 
Maxim  silencer.  I  read  that  before  I 
even  knew  about  amateur  radio.  The 
book  hasn't  gotten  any  the  worse  for 
having  been  written  about  GO  years 
ago,  so  maybe  you  can  find  a  copy  in 
your  library. 

One  of  the  big  problems  an  en- 
trepreneur has  is  in  finding  a  suc- 
cessor. Hiram  didn't,  He  just  worked 
full  steam  (yes,  he  smoked)  until 
he  suddenly  dropped  dead.  Then  all 
hell  broke  loose  at  the  ARRL  as 
his  staffers  fought  for  power.  The  even- 
tual  winner  was  "Bud*"  Budlong 
W1BUD,  who  was  more  ruthless  and 
conniving  than  the  others.  In  a  way  rt 
was  much  like  the  behind-the-scenes 
battles  in  the  USSR  when  dictators 
died. 

Allowed  to  do  just  about  anything 
he  wanted,  and  kept  in  power  by  direc- 
tors who  were  terrified  ot  him,  Bud  ran 
amateur  radio  as  his  personal  fiefdom. 
He  alone  made  our  rules,  which  were 
rubber-stamped  by  the  FCC.  He  made 
the  companies  who  played  baJI  with 
him  rich  and  destroyed  those  that 
didn't. 

Alas1  with  the  entrepreneur  gone 
from  the  top.  what  had  been  a  benevo- 
lent dictatorship  under  Maxim  became 
a  nasty  one  under  Budlong.  He  was 
busier  fighting  his  enemies  and  pro- 
tecting his  power  than  in  pushing  ama- 
teur radio  to  grow. 

Like  most  tyrants,  Bud's  power  cor- 
rupted him.  He  became  a  hopeless  al- 
coholic and  was  infamous  for  his 
wenching.  When  I  first  visited  ihe  hams 
al  the  ITU  in  Geneva  in  1958.  they  ex- 
plained how  Budlong  had  been  thrown 
out  of  meetings  at  the  previous  WARC 
conference  because  he  was  drunk  and 


W2NSD/1  flies  a  C-5B! 


brought  prostitutes  into  the  meetings 
with  him. 

This  was  not  news  to  our  State  De- 
partment, and  had  a  tot  to  do  with  their 
accrediting  me  as  an  official  delegate 
at  the  1 959  ITU  WARC.  Bud  was  there 
too.  While  I  stayed  at  a  small,  inexpen- 
sive hotel,  he  had  a  Lavish  suite  at  the 
most  expensive  hotel  in  Geneva . . , 
paid  for  by  the  ARRL,  naturally.  I  don't 
recall  seeing  him  sober. 

Then  along  came  Mori  Kahn  W2KR, 
who  edged  out  Harry  Dannals  for  the 
Hudson  Division  director's  job,  Mort 
found  himself  among  a  bunch  of  direc- 
tors who,  for  the  most  part,  knew  little 
about  business.  They'd  worked  their 
way  up  the  League  ladder  to  the  most 
important  thing  they'd  aver  do  in  their 
entire  lives. .  be  an  ARRL  director! 
Mort,  who  was  a  successful  business- 
man, had  made  his  money  by  selling 
Tempco.  a  radio  transmitter  manufac- 
turing company,  to  Otis  Elevator.  He 
wasted  little  time  in  getting  the  direc- 
tors to  retire  Budlong.  .  who  died 
shortly  after  that. 

Mort  had  the  strength  and  the  busi- 
ness background  to  get  the  ARRL  into 
gear.  He  was  torn  between  running  the 
League  from  his  spot  as  Hudson  Divi- 
sion director  and  taking  it  easy  on  his 
yacht.  He  promoted  John  Huntoon  to 
General  Manager  and  settled  in  to  run 
things  mostly  by  telephone- 
It  ail  started  to  come  apart  for  Mort 
when  he  got  a  small  group  of  directors 
together  on  his  yacht  in  December 
1962,  The  ARRL  had  lost  membership 
that  year  and  he  wanted  to  come  up 
with  something  which  would  get  Ft  mov- 
ing again.  The  winning  idea  came  from 
Tom  McCann  K2CM,  one  of  Mort's 
3999  buddies.  The  plan  was  to  get  the 
FCC  to  return  to  the  prewar  Class  A- 
Class  B  licensing  system. 

This  had  been  screwed  up,  in  their 
estimation t  by  George  Sterling  (W1AE), 
when  he  was  the  FCC  Chairman.  With 
Senator  Goldwater  s  support  he  broke 
things  loose,  giving  us  the  Novice 
and  Technician  Class  licenses.  Bud- 
long fought  those  changes  with  every- 
thing he  had,  but  he  was  no  match  tor 
George, 

Once  the  decision  was  made  to  pro- 
pose this  rule  change,  Mort,  Tom  and 
the  directors  had  to  put  ihe  best  face 
they  could  on  it.  They  decided  to  call  it 
Incentive  Licensing  a  brilliant  politt- 
cal  move.  They  proposed  that  oniy  the 
Advanced  and  Extra  Ctass  licensees 
be  permitted  to  use  voice  between  160 
and  1 0  meters,  as  pre-war, 

Mort  dictated  the  editorial  announc- 
ing this  move  to  Huntoon,  who  pub- 
lished it  in  the  February  1963  QST.  It 
sure  did  get  everyone's  attention. 

When  this  ill-considered  idea 
bombed,  almost  killing  the  ham  indus- 
try in  the  next  year  and  a  half,  Mort 
moved  his  yacht  to  Florida  and  stopped 
answering  Huntoon's  frantic  calls. 

I  found  John  to  be  a  nice  chap. . .  he 
was  just  totally  over  his  head.  He'd 
functioned  well  as  a  gofer  for  Budlong, 
but  had  no  business  experience  and 
certainly  was  no  entrepreneur. 

Today  we  have  David  Sumner  K1ZZ 
general  managing  the  League.  David 


North  Olmsted  Amateur  Radio 

29462  Lorain  Road 

North  Olmsted,  OH  44070 

216-777-9460 


MIRAGE/KLM 

Handi-Finder 
Daiwa 

Hustler 

GAP    Diamond 


^p> 


AHUglfRDil 

many  other  items 
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RACK  AND  CHASSIS  BOXES 


RACK  BOXES 


m*6£l 

H 

TT 

PHice 

iRU5 

\.fb 

h 

fc£9«o 

1RU7 

1.7S 

y 

31.50 

1RU10 

1.75 

TO 

33.60 

3FLU5 

150 

5 

31.  so 

2HU? 

350 

7 

33.  eo 

ZWJiO 

i» 

1- 

35.70 

3RU5 

S3& 

5 

39.90 

3RU7 

525. 

7 

«.DO 

3FHJTC 

s.ss 

10 

44.10 

FEATURES: 

EASY  TO  FA9F»CAT^ 

SHIPPED  (Ft AT) 
AU  MAJNPANEISAFE 
FLAT  FRONT  AND  FEAR 
ARE  CLEAR  BRUSHED 
ANOCHZED  TOP, 
BOTTOM  AND  THE 
END  PANELS  ttt. 
SLACK  BRUSHED 
ANODCZED. 


CHASSIS  BOXES 

moqfl  I  w  fn  I  1 1  |r-t-;:r 


UU-1A 
MC-2A 

MC-4A 

MC-6A 
MOJA 
MC-BA 
MC-8A 


Si  5.75 
1 7,85 

>9.35 
t?.B5 
19,95 
22.D5 
1S« 
£2.05 
£4.15 


N^T SHOWN 


t  JTJO  A     /  IJ/*   ^e  tea  MC8W  V!  S*  ¥13  U^STERCARU,  OWEPI  l"--;TCF  FROM  THE 

rJ&rl  /  Mt#-  fwTTony  on  prepaid  orders  shipped  ups  wound  no  o«roe 

3CC0MD  DAY  AIR  ft  Q  00,  NEKT  OAV  AJft  KNlao 

SESCOM  INC-  8*09  ^ARD  DfWE  HENDERSON.  NV  U.S.A 
990*5-4249  (DRDER£)900-634-3457  (TECHNICAL  HELP} 
702- 565-3400  F*JC  702^565  4SM 
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THEY'LL  THINK  THEY'RE 
JUST  HAVING  FUN 


f\  L*  ** 


N 


YOU'LL  KNOW 
THEY'RE  LEARNING 

Carole  Perry's  (Dayton  1987  Ham  of  The  Year) 
"Introduction  To  Amateur  Radio"  package  alio ws 
children  of  all  abilities  to  achieve  success, 

Ready-to-! each  package  contains:  Teacher's 
Manual  with  26  lesson  plans,  Code  Practice 
OsciNator  for  Morse  Code  practice,  Spacecocfe 
audi  ocas  sette  wh  i  ch  f ol  lows  lesson  plan  s .    $99 .  95 

•FREE  Video  Tape  Showing  Classroom  Use 

I;  Any  motivated  teacher  can  teach  the  program. 
□  Ham  Radio  program  is 
used  as  a  motivational 
tool  to  teach  skills  in 
other  subject  areas. 
Z124  hour  Hotline  is 
available  for  help  and  questions. 

DHigh  motivational  activities, 
homeworks,  fundraisers,  quizzes, & 

reproducibfes  included. 

-   IVlGCJia P.O.Box  131646 

^•JWSr  llWl  O  N.Y,  10313-0006 

IMC-  718-983-1416 
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REPEATER  AND  LINKING 
CONTROLLER 


Link  Communications,  introduces  the  NEW  RLC-H  Repeater  and 
Linking  ConmoHer.  With  a  fully  OTMF  DOtrtrallable  repealer  and 
Jinking  system,  (he  RLC-II  offers  functions  not  currently  avaiiabfe 
on  other  repealer  controllers. 

FEATURES; 
REPEATER  PORT 

+  MAIN  REPEATER  PORT  SUPPORTS  A  COJMTROL  RECEIVER 
+  BOTH  PL  AND  COR  INPUTS  PROVIDED 
LINKING  PORTS 

+2  UNKING  PORTS  SUPPORT  FULL/HALF  DUPLEX  LINKS 
+  UP  TO  10  LINKS  SUPPORTED  USING  THE  RLC-LEB  BOARD 

*  0OTH  PL  AND  COR  INPUTS  PROVIDED 

*  EACH  RADIO  PORT  CONNECTION  VEA  A  DB-9  CONNECTOR 

*  REMOTE  BASE  SUPPORT  AVAILABLE  IN  THE  FUTURE 

VOICE  SYNTHESIZER  Cri) 

+  VOICE  SYNTHESIZER  USING  THE  Tl  53C30  SPEECH  CHIP 

*  DVR  OPTIONAL  BOARD  AVAILABLE  IN  THE  FUTURE 
LATCHED  OUTPUT  LJNES 

*  &  LATCHED  CONTROL  LINES  AVAILABLE 
+  DIODE  CLAMPED,  100mA  SJNK  CURRENT 
DRY  CONTACT  INPUT  LINES 

*4  DRY  CONTACT  INPUT  LfNES  AVAILABLE 

*  ZENER  CLAMPED  UP  TO  40V 
ANALOG  INPUT  LINES 

+  4  ANALOG  TELEMETRY  LINES  AVAILABLE 

*  VOLTAGES  OF  0-2&V  AND  0-5V 

*  SOFTWARE  VOLTAGE  LEVEL  ALARMS 
SERIAL  PORT  COMMUNICATIONS 

+  SERIAL  PORT  CONTROL  USING  A  PACKET  TERMINAL 

*  PROGRAM,  MONITOR,  AND  CONTROL  VIA  SERIAL  RADIO 
TIME  OF  DAY  SCHEDULER 

*  VOICE  TIME  AND  DATE  READBACK 

*  10  TIME  TRIGGERED  VOICE  MESSAGES 

*  TO  TIME  TREGGERED  EVENTS 
SOFTWARE  RESISTORS 

*  2  SDK  OHM  VARIABLE  RESISTORS  AVAILABLE 

*  REMOTE  SQUELCH  AND  VOLUME  APPLICATIONS 
TRUE  8x3  AUDIO  CROSSPOINT  SWITCH  BOARD 

*  LINK  1  TO  LINK  2  AUDIO  SUPPORT 

*  MAIN  REPEATER/LINK  SYSTEM  ISOLATION 

*  LINKING/REPEATER  FUNCTIONS  ON  EACH  LINK  PORT 


3S      $499.95 


+  5/H 


Masfpj-C^rd 


LfNK  COMMUNICATIONS 

POBOX  1071 

BOZEMAN,  MT  59771 

(406)  587-4085 
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SPY  ON  THE  EARTH 


See  on  your  computer  screen  what  6  or 
more  U,S^  Russian  and  Japanese  satel- 
lites see.  Make  money  many  ways.  Makes 
a  terrific  science  project.  We  manufacture 
and  sell  all  the  equipment  you  need.  In 
business  since  1 956. 

For  complete  details  dial  our  electronic 
bulletin  board  anytime.  300-2400  baud. 
Modem  configuration:  8  bits,  1  stop,  no 
parity;  (718J-740-3911.  Voice  8AM-1PM: 
(718)-468-2720. 

Or  send  $20  for  fantastic  8  disk  program 
set  for  your  IBM-PC, 

Vanguard  Labs 

196-23  Jamaica  Ave.,  Mollis  NY  11423 


INDUSTRIES 


COMTELCO 


itf?5S*!  MAGNET 

HT         mount 

Dual  Band  Mobile 

140  mhz,  440  mhz 

Multi-Whip  Mobile 

140  mhz,  220  mhz,  440  mhz 

150  Watt  Power  Rating 

Supplied  wfth  12ft  of  RG58  Coax 

Choice  of  BNC  or  PL259  Connector 


1  800-634-4622 

Quality  products  Made  in  the  U.S.A. 

COMTELCO  INDUSTRIES  INC. 

501  MilChdl  Hd.,  Glendale  Nts.,  IL  601 39 


ONV  SAFETY  BELT  CO. 

P.O.  Box  404  •  Ramsey,  NJ  07446 
800-345-5634 

Phone  &  FAX  201-327-2462 


ONV  Safety  Belt  With  Seat  Harness 
^LJ!^  !|j|  $89.95 

^  OSHA 

We  Ship 

Worldwide 

Order  Desk  Open 

7  Days/Week 

ONV  Tool  Pouch  $15,95 
Add  $4.00  For  Handling  VISA  M/C  CHECK 


ONV  Belt  W/O  Seat  Harness 
$74.95 
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High  Performance  Software  by  WS7RAJ 


WHY  SPEND  BIG  BUCKS  ON  AN  ELECTRONIC  KEYER? 

Turn  your  PC/XT/AT  computer  into  a  powerful  auiokeyer 

-[LimhiL-  ccimp^lihk'    »Sano*«]  ur  Fantawtitth    »^  t(H()  wp:i! 

■U  pm^.ar^^)iibk■,  T~X  hyffern    *  J-'c^ramrnabJt:  macro  fccys    *Anrfn  Sn. 

funtf     *A  pfTJj(,  time  ZOJie  docks    »E3XCC  w/  beam  head 

*10  min   IP  Trmtii    "200  year  calendar  *LWt/2  ntrq'd    •  More! 

•P^B-25  Inttfrfan;  ^addft  t-cy  in  &  TTL  T>  tt'y  rutf)  included 

AUIOKEV  fLTJS — ,.... „,„ S$QM 

For  a.  few  more  SSS,  MSd  a  super  AJUiolog  wilh  >>.f«l]Ln^  \og  nlinplay  w/ 

^lirvyckheti-tyfie  entry  *Print  sin^k-^biikli  QS].  ns^KtrtH  and  milling  LaitelB 

*fvWP  l'tvfix/CalJ/Couniiy/  SltiiLt:/  Spttial   St-ant/h    »Sc-ir[.',Si."airtrh/MtK3LF>-  all 

nseord*  *Q!M  tricking   *AjKj  CuunSry  Entry  *J:,fint  k^  fcLdr>fdl]  u*  mhi) 

*V"ery  user- friendly    -Aut(ifcu:y  and  liriolfig  ttv  J'uJIy  intejj;ra[ud  mlo  one 

•Dtial  cktck/Ciil 

AUTOUOG  PLUS  n *...* , $45,00 

ALTOLOG  PLUS  I  All  TiLi:urt.S  A»vi  kL^r  kirti^iiir..i...*^,.4„,-H„,„S25'00 

To  iMtier  rjir  ylnjvr  pnjjpams  w/  KenwaotT7*  TRk  (iTTtml  (CAT) 
jdU  $10,00  lo  fjr-Lt  ^r^j  mdicsto  "X?1  aft^f  prog.  fKUnc 

For  l»r./XT/AT  and  Ctjm^lihfc.  *>.2¥  &  3.9  Floppies.  Add  li.-M  \i  ouiMih 
U  s  and  CaFiaUa.   A/,  urdeis  add  ^.Sm^ale  ti^\. 

CA1J,  SH>iN  REQUIRED  W/  ORDER.  Ib^Iih  ampiacf  r^adf  [wmawwr 


R.AJ  ENTERPRISES,  4S08  XAtixh  Dr. 
Finn  nix,  AZ  85031  ISA 
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EVERY  ISSUE 

of  73 

on  microfiche! 

The  entire  run  of  73  from  October,  1 960 
through  last  year  is  available. 

You  can  have  access  to  the  treasures  of 
73  without  several  hundred  pounds  of 
bulky  back  issues.  Our  24x  fiche  have  98 
pages  each  and  will  fit  in  a  card  file  on 
your  desk. 

We  offer  a  battery  operated  hand  held 
viewer  for  $75p  and  a  desk  model  for 
$220.  Libraries  have  these  readers. 

The  collection  of  over  600  microfiche,  is 
available  as  an  entire  set,  Cno  partial  sets) 
for  $285  plus  $5  for  shipping  (USA). 
Annual  updates  available  for  $1 0. 

Your  full  satisfaction  is  guaranteed  or 
your  money  back.  Visa/MC  accepted, 

BUCKMASTER 
PUBLISHING 

"Whitehall'1 

Route  3,  Box  56 

Mineral,  Virginia  231 17 

703-894-5777 

800-282-5628 
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CIRCLE  IS  ON  READER  SERVICE  CARD 
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OAN  KBtXC-KIRBY  KMCTS-4.0U1S  KAJIPN 
RON  N0KMR-DENISE  YL-MAUNE  XYL-MIKE  SMN 


t -800-426-2891 


FT-1 OOOD  Deluxe  HF  w/oplions 
FMDOO  Deluxe  HF 
FT-r67GXGen 
FT-757GXHGen. 

FL- 

FT- 

FRG-flaOO 

FT-i 

FT 

FT- 

FT-4700 

FT&20J 

Ff-B 

FT212AH2 

FT712  70C 

Fr\«702IW70CM 

FT-<I1E2MFM 

FT^UTOCM 

FT-26H  2M  FM 

FT-76R70CMFM2WHH 


LIST 
439900 
3399.00 
2068.00 
1064.00 

822.00 


IC-781  Deluxe  HF  w/scope 

IC-765Gen.CvgXc 

IC"735Gen.QvgXo 

lC-725Gen,QN3Xci 

IC-7£6Gen.C 

ICR7000  25M 

iCfiTlAlOQkH 

lC'2 

KM7SA: 

IC-2410 

IC-i 

IC-229A 

IC-228H 

IC-W2. 

IC-24A 

IC  2SAT  2M 

JC*2SA2MmintHH 

IG-3SAT  220MHz  wf 

KMSAT440MH*w/ 

IC-*GAT  440MK2  w/rTHH 


UST 

6149  00 
2692.00 
1149.00 


449.00 


Call$ 


ttALINCO 


PLINCO 


ELECTRONICS  INC. 


R.  F.  Concepts 

Astron 
Butternut 

ARRL 

Kantronics 

Sony 

Bencher 

KLM/Mirage 


Larsen 

Hustler 

Lakev+ew 

A£A 

MFJ 

Cu  she  raft 

Vibroplex 


Plus  more,  .  .  Thanks  for  your  support. 


1-800-426-2891 
[METRO:     (ei2)  786-4475 

2663  County  Rd.  I 
Mounds  View,  MN  55 11 2 

Super  Minnesota  Watts  1  -800-279-1 503 


Why  buy  a  TNC? 
PC  HF  FAX  +  PC  SWL  $1 19 


SPECIAL  COMBINATION  OFFER 


For  a  landed  time  rf  you  order  PC  HF  FAX  599  (see  our 
oihet  ad  m  ttiis  issue) ,  you  can  add  PC  SWL  for  only  520 
instead  of  our  regular  low  price  of  $39.00. 

PC  SWL  contains  the  hardware,  software,  jnstruc&ons 
and  frequency  lists  needed  to  allow  you  to  receive  a  vast 
variety  of  digital  broadcasts  transmuted  over  shortwave 
radio,  All  you  need  is  any  IBM  PC  or  compatible  computer 
and  an  SSB  shortwave  receiver.  The  product  consists  of: 

Demodulator 

Digital  Signal  Processing  Software 

BO  Page  Tutorial  Reference  Manual 

World  Press  Frequency  List 

Tutorial  Audio  Cassette  with  Samples 
PC  SWL  autamaitcaJry  decodes  Morse  code.  Radio 
Teletype  FEC  [forward  error  correcting  code)  SELCAL 
(setectrve  calling  transmissions),  and  NAVTEX. 

PC  SWL  teis  you  tune  in  on  world  press  services  with 
up  to  the  minute  news,  meteorological  broadcasts,  ham 
radio  operators,  coastal  shore  stations,  aviation  tele*  end 
much  more  digital  action  on  the  shortwave  bands.  Find  all 
the  utility  station  action  you  have  been  missing.  PC  SWL 
software  uses  the  processor  in  your  PC  to  Oo  the  work,  why 
pay  lor  another  expensive  box  when  a  ample  interface  and 
your  PC  and  do  the  job? 
ADVANCED  FEATURES: 

Tuning 

Digital  Waveform 

Auto  Calibration  and  Code  Recognition 

Continuously  Tunable  Filter  Frequencies 

Variable  Shift 

Adjustable  CW  Fitter  Sensitivity 

Unattended  Capture  and  Printing 


Software  Systems  Consulting 

61 5  S.  E!  Camino  Real  San  Clemente,  CA  92672 
Tel: (71 4)498-5784  Fax: {7 14)498-0568 
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Say  You  Saw 
It  in  73! 


ICOM  BATTERY  INSERTS 


8P-2 
8P-3 
6P*5 
BP-7 
BP^S 
BP*22 


7.2v 

8.4v 

10  Bv 

13.2v 
B.4v 
B.4y 


SOQrnah 
270mah 
500m  ah 
SOOmah 
BOOmah 
27Dmah 


$14.00 

$15.00 
$21.00 
$23.00 
$21.00 
S22.0O 


KENWOOD  BATTERY  INSERTS 


PB~2t  7,2v 

PB*21H  7.2v 

PB24TabS  9  6v 

PB-25/26  e.4v 


200mah 
600mah 
600  man 
SOOmah 


$12.00 
$15.00 
$1500 
StS.00 


YAESU  BATTERY  INSERTS 


FNB-3/3A 

FNB-474A 

FfvB-10 

FNB-lt 

FNB-12 

FNB-17 


10-Bv 
\2v 
72v 
I2v 

12w 
7.2v 


500mah 
SOOmah 
600mah 

600mah 
SOOmah 
SOOmah 


$28.00 
$27.50 
$15.00 
$30.00 
$30  00 
$18.00 


MORE  BATTERY  INSERTS 


Tempo  Si  Early  270  man 

Tempo  S2/4/5  Lai©  500mah 

Standard  BP-1  270  man 

Ten  Tec  BP1  SOOmah 

San-Tec  *1 42*  1 44  Tabs  BOOmah 

Azden  300  Tabs  SOOmah 

Bearcat  600mah 

Regency  MTT 1000  Tabs  GOOmah 


$19,95 
$21.00 
$19.95 
$1995 
$2200 
$1500 
$20  00 
St 5  CO 


ICOM  PACKS  2/4SAT  &  24AT 


BP-83S 

BP-84 

BP*85s 


7.2v  750mah  S3B.Q0 

7.2v  lOOOmah  $50.00 

12v  BOOmah  $60.00 

*  Add  $3.00  Shipping  FREE  Catalogue 


TNA  The  Battery  Store 
279  Douglas  Ave..  Suite  1112 
Altamonte  Springs,  FL  32714 


1-800-346-0601 


CIRCLE  153  ON  READER  SERVICE  CARD 


REMEMBER. ..A  LOW  COST  POWER  PACK 
WITHOUT  PERIPHEX'S  QUALITY  IS  NO  BARGAIN 


PEBIPHWPOJE^P^KSFOB 


L\  SUPER  PACKS  FOR 
ICOM  2/4SAT  &  24AT 


BP-83  7.2V  GOOrnah 

$33.50 
BP-S3S  72V  750mah 

$43.50 
BP-84  7.2V  lOOOmah 

$57  00 
BP-84S7  2V1400mah 

$63.00 
BP  85S  12V  BOOmah 

$76.00 


SAVE  ON  THESE  POPULAR 

PERIPHEX  POWER  PACKS 

BP-7S  13.2V  1200mah  ...  $65.00 

8P-8S  9.6V  1200mah  . . .    $65.00 


SAVE  WITH  THESE 
YAESU  VALUES 


FNB-4SH  12V  lOOOmah 
$71,00 

FNB-14S7,2V1400mah 

$59.75 

FNB-17  72V600mah 

$35.00 

FNB-12  12V  SOOmah 

$4595 

"SEND  FOR  FREE  niB-2  loiv  soomah 
CATALOG"  B2.5Q 


BIG  SAVINGS! 


PB-2S/26S  8.4V  SOOmah 

S65.00 

112V1200mah 

$67.00 

PB-BS 12V  SOOmah 

$59.00 


anufactured  in  the  U  S  A  with  matched  cefts,  these 

Su|»r  Packs  feature  short  circuit  protection  and 

overcharge  proration,  and  a  12  month  warranty. 

All  msens  in  stock  or  available  from  authorized  dealers 

CALL  US  TO  DISCUSS  YOUR  BATTERY  REQUIREMENTS 


I^^^A       ^Hfflp 


■ 


Add  $4  DO  Shipping  &  Handling 
Connecticut  residents  add  8%  tax 

fitaPOWPHOX  inc, 

115-18  Hurley  fldr.  Oxford.  CT 06476 

800*634*8132 

In  Connecticut  203*264*3985  -  FAX  203*262*6943 
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is  intelligent  and  dedicated,  but  he 
doesn't  have  the  entrepreneurial  vi- 
sion and  drive  to  make  his  visions  hap- 
pen, which  would  give  him  the  control 
he  needs  over  the  directors.  David  is  a 
nice  chap  and  I  like  him,  but  he's  living 
in  a  time  when  someone  like  old  Hiram 
is  needed  to  blast  the  ARRL  into  the 
21stcen1ury. 

This  all  came  to  mind  when  I  got  a  fax 
from  my  friend  Joe  Sugarman  W9IOO 
, .  .you  remember  JS&A  and  his  BJu- 
Blocker  glasses  ads?  Joe's  an  en- 
trepreneur, a  great  businessman  and  a 
visionary.  The  ARRL  directors  neeti  to 
go  out  and  find  someone  tike  Joe  to  get 
our  hobby  back  on  the  tracks  and 
charging  into  the  future, 

Chained  Again 

I  enjoy  a  good  scam  as  much  as  any- 
one else ...  so  I  was  amused  when  a 
couple  of  readers  sent  me  copies  of  a 
chain  letter  from  the  Ivory  Coast. 
They'd  never  contacted  anyone  in  Ivo- 
ry Coast,  so  they  wondered . . . 

The  idea  is  a  good  one.  It's  illegal  to 
send  chain  letters  in  the  U.S.,  but 
there's  not  much  the  post  office  can  do 
about  someone  in  Ivory  Coast  sending 
them.  This  one  has  four  names  on  the 
list,  each  with  a  ham  call.  The  first  is  in 
Hungary,  the  second  in  the  Philippines 
and  the  last  two  in  Ivory  Coast, 

If  everyone  follows  the  instructions 
and  mails  $1  to  the  top  name,  he'd  get 
$20.  The  second  name,  if  the  chain  is 
unbroken,  would  get  $400.  The  third 
would  gel  $8,000  and  the  fourth  would 
get  $160,000.  Nice  idea.  Heck,  even  if 
only  1%  of  the  chain  pays  off,  that's  a 
$1,600  payback! 

But  I  suspect  this  chap  has  loaded 
the  dice  a  little  heavier  in  his  favor. 
With  the  last  two  names  In  Ivory  Coast, 
any  bets  that  they're  not  both  him? 

So  next  I  checked  the  calls  on  the 
four  names.  I  was  not  overly  surprised 
to  find  them  bogus.  None  were  in  the 
Catibook. 

Now,  if  I  were  doing  this,  I'd  send  out 
a  thousand  or  so  letters,  not  just  20. 1 
might  even  go  to  the  trouble  Of  setting 
up  a  letter  drop  in  Hungary  and  the 
Philippines  .  why  waste  any  of  the 
chain  letter  booty?  With  an  unbroken 
chain  I'd  make  $8,420,000  Heck,  if 
0.1%  of  the  chain  works  I'd  get  back 
$8,420.  Let's  see.  how  much  is  a  ticket 
to  Ivory  Coast? 

That  reminds  me  of  another  great 
ham  scam  a  lew  years  back.  Hams  be- 
gan getting  letters  from  a  clipping  ser- 
vice saying  that  they  had  an  article 
from  a  national  amateur  radio  publica- 
tion which  mentioned  them.  Send  Si 
for  ihe  clipping.  Now  who  could  pass 
that  one  up?  Many  sent  the  buck. . . 
and  got  a  clipping  of  their  name  and 
address  from  the  Callback.  I'm  saving 
that  scam  for  my  retirement.  That 
ought  to  be  good  for  at  least  $1 00,000 
even  today. 

Then  I'll  head  for  some  small  country 
and  start  chain  letters. 

How  About  YOU? 

How  about  you?  Are  you  satisfied 
with  yourself?  Are  you  making  enough 
money?  Are  you  doing  everything 


in  amateur  radio  you'd  like?  Are 
you  fatter  than  you  want?  Can't  you 
quit  smoking?  Is  your  life  under 
control? 

All  of  these  things  are  within  your 
grasp.  You  aiready  have  everything 
you  need  to  be  successful  in  life, .  in 
every  way.  You  only  have  one  more 
step  you  have  to  take ...  a  step  that  is 
scary.  .  a  simple  step  that  will  change 
your  life  forever  and  bring  you  those 
things  that  you  want,  but  haven't 
achieved. 

The  step  really  is  simple.  It's  also 
difficult  because  it  means  you'll  be 
breaking  habits  .  often  lifetime 
habits,  We  allow  habits  to  conirol 
around  99%  of  what  we  do.  so  break* 
ing  them  isn't  easy.  But  when  you  think 
about  it,  it's  habits  that  are  keeping  you 
where  you  are  in  life.  It's  eating  habits 
that  make  people  fat.  It's  a  drug  habit 
that  keeps  people  smoking.  It's  habit 
that  keeps  us  from  achieving  business 
success.  It's  habits  that  louse  up  our 
personal  relationships. 

The  alternative  to  Jetting  habits 
control  our  lives  is  thinking  about 
what  we're  doing  and  making  a 
decision  based  on  the  results  we 
want  We  all  have  brains,  it's  just  that 
we're  not  used  to  using  them,  ff  s  eas- 
ier to  repeat  the  same  old  reac* 
tion.  .  .habit 

So  what's  that  "little"  step  you  need 
to  take  which  can  start  the  process  of 
breaking  your  habits,  .  .your  destruc- 
tive patterns?  You  have  to  make  a  deci- 
sion. Yep  h  instead  of  doing  what  you've 
always  done,  you  have  to  decide 
you're  going  to  change. 

Since  most  people  are  overweight,  if 
you  are.  how  about  deciding  that 
you're  going  to  get  down  to  some  ideal 
weight?  This  is  not  a  decision  that  next 
week  you're  going  to  start  dieting.  You 
want  to  learn  how  to  break  the  habits 
that  have  been  making  life  difficult  for 
you.  So  you  decide  that  from  this 
minute  on  you're  going  to  start  losing 
weight. 

This  is  a  great  way  to  start  breaking 
habits  because  eating  is  something 
you  do  every  dayt  several  times  a  day 
so  breaking  your  eating  habits  wilt 
keep  your  mind  focused  on  the  change 
you've  decided  to  make. 

There  isn't  one  of  you  reading  this 
who  can't  make  this  decision  and 
make  it  stick.  Yes.  I  know  all  about 
the  problems  that  come  with  dieting. 
Your  body  will  fight  back.  .  .for  a  few 
days.  Your  family  will  in  all  probability 
make  it  miserable  for  you.  Your  eating 
is  now  going  to  be  very  different  from 
theirs. 

You've  made  a  decision,  so  you're 
going  to  do  it.  You're  not  going  to  go 
for  diet  aids  or  Dexitrim  baloney. 
You're  going  to  change  your  eating 
habits.  No  more  of  the  things  you 
know  are  doing  the  damage.  No 
desserts.  No  snacks,  No  more  bread. 
You're  going  on  fruit,  vegetables  and 
meat.  .  and  you're  going  to  cut 
your  calories  down  so  you'll  be  losing 
about  1/3  pound  a  day.  .  .couple 
pounds  a  week. 

A  drastic  diel  throws  too  much  of 
a  strain  on  your  body  and  heart.  Just 


take  it  easy, .  .and  stay  away  from 
restaurants  with  their  rolls,  butter 
patties  and  desserts.  You're  eating 
to  five  .to  live  a  fonger  time .  and 
a  much  healthier  time.  You're  eating 
to  look  better.  This  isn't  going  to 
hurt  you  in  personal  relationships  or  in 
business, 

And  pan:  of  your  rehabilitation  pro- 
gram shoufd  include  more  exercise 
No,  I'm  not  suggesting  you  get  out  ev- 
ery morning  and  jog  five  miles.  .  . I'm 
not  that  heartless.  No.  a  couple  of 
miles  will  do  it.  Just  joking .  actually 
all  you  have  to  do  is  walk  a  couple  miles 
at  a  brisk  walk.  This  may  require  a  sec- 
ond big  decision, .  .but  by  now  per- 
haps you're  ready  for  it. 

Yes,  I  know  all  about  it.  .  .no  time. 
Sure,  No  time  to  get  in  a  half  hour 
brisk  walk  in  the  morning.  No  time  lo 
get  up  a  half  hour  early  and  spend  a 
half  hour  walking  and  thinking.  Whens 
the  last  time  you  spent  a  half  hour 
thinking?  That's  the  nice  thing  about 
walking,  it  doesn't  take  much  concen- 
tration. 

I  know  it'll  be  difficult  breaking 
all  those  old  morning  habit  patterns. 
Well,  you're  just  going  to  make 
some  new  habits,  just  as  you're  doing 
with  eating  The  new  habits  will  keep 
your  body  in  better  shape . .  and  the 
practice  in  breaking  old  habits  and 
making  new  ones  is  going  to  stand  you 
in  very  good  stead  Once  you  get  the 
hang  of  breaking  old  patterns  it  gets 
easier. 

When  you've  changed  your  eating 
and  exercise  habits,  then  it's  lime  to 
start  looking  at  your  habits  in  business 
and  in  personal  relations.  Anything 
need  changing?  Are  you  ready  to  make 
a  decision  to  change? 

Are  you  a  member  of  your  local  ham 
club?  Go  to  meetings  very  often?  What 
are  your  habits  with  regard  to  the  club? 
Are  you  a  spark  plug  who  makes  things 
happen?  Well,  why  in  hell  aren't  you? 
How  about  making  a  decision  to  double 
your  club's  attendance?  That's  a  great 
decision  to  make. .  and  one  you  can 
accomplish.  The  down  side  is  that  in- 
stead of  being  a  fat  old-timer  sitting  in  a 
back  row  of  the  club,  you'll  probably  be 
made  president  next  year. 

Hey,  this 'II  wonV  even  if  you're  an 
1 8-y ear-old  no-code  Tech  who's  been 
ignoring  the  hints  from  the  old  guard 
clique  running  the  club  that  no-coders 
are  dirt.  They're  going  to  have  a  19- 
year  old  president  next  year  and  they 
don't  even  have  a  clue.  But  of  course, 
you  have  to  decide  to  break  your 
habits. 

How're  you  going  to  double  club 
meeting  attendance?  Easy.  You  get 
started  sending  releases  to  the  local 
papers  and  radio  stations  inviting  peo- 
ple to  come  to  the  meetings. .  with 
your  phone  number  for  further  informa- 
tion. You  get  off  short  pieces  about 
things  like  Field  Day,  a  club  auction, 
any  special  speakers  coming,  anything 
a  club  member  has  done  out  of  the 
ordinary. 

Write  an  article  about  a  club  member 
who's  active  on  packet.  Another  about 
one  who's  DXrng,  Got  anyone  around 
who's  DXpeditioned  anywhere?  Any- 


one on  slow*scan?  On  RTTY?  Look  for 
anything  unusual  to  hang  an  article 
on.  *  -and  get  that  phone  number  in 
mere. 

Are  meetings  a  dreadful  bore?  How 
about  seeing  who  you  can  find  to  give  a 
talk?  How  far  away  is  your  nearest  ham 
dealer?  You  won't  believe  the  stories 
he  can  tell  about  crazy  hams  he's  had 
to  deal  with.  Any  ham  manufacturers 
within  driving  distance?  Any  who  might 
be  visiting  your  area? 

Have  you  any  club  members  who've 
done  anything  unusual?  Builders?  Any 
gotten  articles  published?  Yes,  it  takes 
some  habit  breaking.  You'll  have  to 
start  writing  letters  and  making  calls. 
But  what  a  breakthrough  this  will  be  for 
you.  It'll  start  opening  up  whole  new 
areas  for  you. 

If  you  can't  find  anyone  nearby  for  a 
speaker,  how  about  getting  some  fa- 
mous hams  or  major  manufacturers  to 
make  a  short  video  for  the  club?  I've 
been  known  to  get  out  my  3mm  video 
camera  and  answer  questions  for 
clubs.  It's  a  lot  easier  than  flying  to 
Missouri  or  something. 

One  of  the  problems  i  have  when 
I  join  dubs  is  that  I  seem  to  get  voted 
lo  be  the  president  in  short  order. 
This  is  because  I  do  things.  I  bought 
a  Porsche  and  joined  the  Porsche 
Club  of  America.  The  next  thing  I  knew 
I  was  the  president  and  i  had  us  putting 
on  rallies,  gymkhanas  and  other 
events. 

I  joined  the  Peterborough  Chamber 
of  Commerce,  became  president  and 
tripled  meeting  attendance  in  short  or- 
der. AH  It  takes  is  a  decision  to  do 
something. 

You've  been  thinking  about  trying 
packet  When  are  you  going  to  actually 
make  the  decision  to  do  it?  It  doesn't 
cost  much  and  it's  a  lot  of  fun.  It's  only 
habit  holding  you  back. 

If  you  use  the  same  decision-making 
process  in  business,  you'll  find  it  will 
open  all  sorts  of  doors  for  you.  The 
same  enthusiasm  you  put  into  your 
ham  club  will  make  your  business 
grow. 

If  you're  a  cog  in  the  wheel  of  a  com- 
pany, start  making  thai  cog  go  faster. 
Get  in  earlier . . .  work  later.  Stop  wast- 
ing time  on  useless  phone  calls.  Stop 
wasting  time  with  gossip.  Make  more 
business  calls.  Start  letting  your  boss- 
es know  what's  going  on.  Start  asking 
for  more  responsibility.  Break  those  old 
habits 

Look  for  weaknesses  m  your  busi- 
ness and  help  solve  these  problems 
Find  out  what  your  customers  think  + . 
what  your  suppliers  think.  What  prob- 
lems are  they  having  with  your  com  pa* 
ny?  What  can  you  do  about  them? 

Oh  yes,  if  you're  worried  aboul  the 
old-timers  who  are  running  your  local 
ham  club  knowing  what  you're  up  to, 
don't  worry.  They  don't  read  73.  .  .and 
they  probably  aren't  friends  with  any- 
one who  does. 

All  that  stands  between  you  and  the 
whole  world  out  there  is  a  decision.  Are 
your  habits  too  strong  for  you  to  make 
that  decision?  I  want  to  see  a  slim, 
healthy  you  at  my  booth  at  Dayton  in 
April.  B 
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Number  24  on  your  Feedback  card 


Homing  in 


Joe  Moeif.  P.E..  K§OV 
P.O.  Box  2508 
Fuiterton  CA  32633 

Doppter  Fun  in  Phoenix 

"Over  my  dead  body!"  You're  sure 
that's  what  your  "significant  other"  will 
say  when  you  suggest  drilling  an  inch- 
aric^a-half -diameter  hole  in  the  roof  of 
the  family's  shiny  sedan.  You  need  the 
hole  to  install  a  rotating  quad  or  beam 
for  2  meter  radio  direction  finding 
(RDF)  contests  (often  called  foxhunts 
orT-hunts), 

Properly  done,  a  hole  in  the  roof  will 
not  ruin  the  resale  value.  But  a  big  an- 
tenna sprouting  from  a  car  top  is  not 
beautiful  to  non-hams.  It  is  certainty  not 
a  covert  way  to  hunt  jammers,  either. 
Furthermore!  your  wrist  and  arm  get  a 
real  workout  spinning  these  antennas 
against  wind  load  at  highway  speeds 

After  a  while,  you  may  long  for  RDF 
sels  with  certain  "creature  comforts." 
Wouldn't  it  be  nice  rf  the  antenna  rota!* 
ed  electronically,  with  no  moving 
parts?  And  wouldn't  it  be  great  if  there 
were  a  direct  display  of  the  bearing, 
updated  regularly,  perhaps  even  a  di- 
gital readout  in  degrees?  Of  course,  no 
holes  would  be  needed  for  this  ideal 
system,  and  it  could  be  Quickly  in* 
stalled  on  and  removed  from  any  car. 

IF  you  have  lots  of  k ikj bucks ,  you  can 
buy  Watson -Watt  or  cavity-backed  an- 
nular slot  antenna  ROF  sets  with  ail 
these  features  and  more.  Those  are 
what  the  FCC  and  other  government 
agencies  use. 

Your  pockets  aren't  that  deep?  For- 
tunately, there  is  a  ham-budget  alter- 
native: the  Doppler  array, 

From  Trains  to  Hidden  T's 

As  a  car  or  train  approaches  you  with 
its  horn  sounding,  its  pitch  seems  to 
rise.  Hien  there  is  an  apparent  abrupt 
change  to  a  lower  tone  just  as  it  passes 
by. 

An  Austrian  physicist  named  Dop- 
pler noticed  this  phenomenon  back  in 
the  1 8QQs  (not  with  cars,  of  course).  He 
derived  a  set  of  formulas  predicting  the 
frequency  shifts  that  observers  per- 


Radio  Direction  Finding 

cetve  in  waves  (sound,  radio,  and  light) 
when  the  wave  source  and  the  observ- 
er are  moving  relative  to  One  another. 

Over  a  century  later,  H,  T.  Bu den- 
bom  figured  out  how  to  use  Doppler 
effect  formulas  to  determine  the 
source  direction  of  an  incoming  radio 
wave  in  a  matter  of  milliseconds,  using 
a  mechanically  rotating  antenna.  But 
to  be  effective  on  2  meter  FM,  the  an* 
tenna  spin  rate  must  be  greater  than 
1 0,000  RPM  [  It  took  the  invention  of  RF 
diodes  and  digital  integrated  circuits  to 
make  Inexpensive  mobile  ham-band 
Doppler  RDF  sets  possible. 

Typical  Doppler  RDF  sets  for  VHF 
have  a  ring  of  four  or  eight  quarter- 
wave  whips  on  aground  plane.  Vertical 
di poles  are  better  than  whips,  but  mo- 
bile mounting  problems  make  them 
less  common.  Switching  diodes  con- 
nect each  whip  to  the  receiver,  one  at  a 
lime,  m  sequence,  The  receiver  thinks 
it  is  connected  to  a  single  antenna  that 
rotates  around  an  invisible  vertical  axis 
in  the  center  of  the  ring. 

This  pseudo-rotation  causes  FM 
modulation  to  appear,  superimposed 
on  the  received  FM  signal  as  a  tone 
at  the  rotation  frequency.  The  phase 
of  this  demodulated  tone,  relative  to 
the  antenna  switching  sequence,  de- 
termines the  direction  of  the  incom- 
ing signal.  Bearings  are  usually  dis- 
played on  a  ring  of  light-emitting  diodes 
{Photo  A). 

The  Doppler  Capitol  of  T-Hunting 

There  is  no  better  place  to  observe 
hem  Dopplers  in  action  than  Phoenix, 
Arizona.  "Every  T-hunter  has  a  Dop- 
pler here/'  says  John  Moore  NJ7E,  a 
regular  at  the  monthly  hunts  with  his 
daughter,  Beth  N7MAT.  John  has  re- 
ceived commendations  from  the  Arizo- 
na FCC  office  for  assisting  in  appre- 
hension of  jammers  and  bootleggers  in 
the  ham  bands  using  RDF. 

Competitive  T-hunting  in  Phoenix 
has  a  long  history.  In  the  '70s,  Dave 
Cunningham  W78EP  tested  out  his 
ideas  for  soft-switching  Doppler  anten- 
nas there,  developing  what  was  to  be- 
come the  Doppler  Systems  line  of  com- 


Photo  B.  A  ham  radio  Explorer  post  got  several  Phoenix  area  teens  involved  in 
T-hunting.  Eric  Joniand  N7KDV  is  captain  of  this  team,  which  uses  an  eight-whip 
Doppter  array. 


Photo  C.  It's  easy  for  Bill  and  Boni  Pineups  (KC7W  and  WT7Z)  to  change 
polarization  on  their  vagi  from  inside  by  sliding  this  lever  on  the  mast  up  and  down. 
These  clever  hunters  have  a  Doppler  on  hoard,  too. 


Photo  A.  Doppler  RDF  sets  are  "standard  equipment"  on  Phoenix  area  hunts.  Bob 
and  Jackie  Neve  (WB7SMU  and  WB7SMT)  strap  their  home-brew  readout  to  the 
top  of  the  dashboard, 
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Photo  D.  For  weak  signals  or  on-foot  "sniffing, "  Damon  Stewart  KB/FUTis  ready 
with  his  beam  and  attached  hand-held. 


mercial  RDF  sets.  W7BEP  has  not 
been  seen  on  a  hunt  for  some  time,  but 
most  hunters  still  use  Doppler  technol- 
ogy on  the  monthly  hunt. 

Boundaries  tor  this  hunt,  held  on  the 
second  Saturday  of  the  month  on 
146.43  MHz,  are  a  15-mile  radius  from 
the  starting  point  The  htder  declares 
that  spot  in  advance,  usually  choosing 
between  two  large  parking  lots  in  dif- 
ferent parts  of  town.  Once  everyone 
hears  the  fOx+$  signal,  the  hunt  is  de- 
clared to  be  under  way,  and  the  mad 
dash  begins. 

To  win,  you  have  10  be  the  first  to 
identify  the  transmitter,  so  every  sec- 
ond counts.  Hunters  like  the  instant 
readout  and  rapid  update  rate  of 
Doppler  sets  for  this  type  Of  hunt. 
Home-brew  models  predominate, 
usuaiy  some  variation  of  the  eight- 
antenna  design  by  Terrenes  Rogers 
WA48V Y  (see  the  sidebar). 

To  aid  in  tracking  weak  signals, 
spire  put  5/8-wavelength  whips  in  the 
antenna  ring  (Photo  By  We  used  both  a 
rota  table  beam  and  a  Doppler,  as  did 
one  other  team  (Photo  C).  All  the  others 
used  only  Dopplers  for  the  mobile  part 
of  the  hunt. 

Just  like  everywhere  else.  Phoenix 
T-hunters  are  super-f riendiy .  I  felt  right 
at  home  hunting  with  them.  Still,  even 
with  a  top-notch  navigator  and  beam- 
tcmer  (WA60PS),  I  had  some  trepida- 
tions about  participating  as  an  out-of- 
towner  in  a  timed  hunt  in  the  dark  m 
totally  unfamiliar  territory 

You  see,  these  fofks  start  their  hunt 
at  7  p  m,,  with  the  idea  that  they  will  all 
find  the  T  in  an  hour  or  so  and  head  to  a 
nearby  pizza  place  for  dinner.  The  last 
thing  I  wanted  was  to  be  the  cause  of  a 
bunch  of  starving  hams  standing 
around  at  the  end  point  waiting  for  us 
with  growling  stomachs. 

Fortunately,  a  couple  of  SWLs  an 
rived  at  the  last  m inure,  looking  for  a 
ride  along.  Since  they  knew  their  way 
around  metro  Phoenix,  I  invited  one  to 
go  with  us  as  an  additional  navigator. 
{Aha.  someone  else  to  blame!) 


Resources  for  Home-Brew  and  Commercial  Doppler  RDF  Sets 

Complete  details  of  vV7BEPrs  advanced  Doppler  are  in  the  June  1961 
issue  of  73  Magazine.  This  is  a  complex  project,  with  about  40  ICs  and 
MOSFET  preamps  on  each  antenna.  This  design  is  the  basis  for  the  Doppler 
Systems  line  of  commercial  RDF  units  and  the  switching  concept  is  patent- 
protected. 

Current  models  from  Doppler  Systems  have  improved  antenna  preamps 
and  new  disptay /interface  features.  Prices  stan  at  about  $600,  not  including 
antennas.  Contact  the  company  for  more  information:  Doppler  Systems, 
Incorporated,  P.O.  Box  31819,  Phoenix  AZ  85046;  (602)  488-9755. 

Construction  plans  for  the  eight-antenna  WA4GVY  Doppler,  called  the 
DoppteScAnit  are  in  the  May  1978  issue  of  QS7\  Contact  the  ARRL  for  an 
update  sheet  before  attempting  to  build  it. 

For  a  complete  discussion  of  the  theory  of  Doppler  RDF,  read  Transmitter 
Hunting— Radio  Direction  Finding  Simplified.  This  323-page  book  by  KGOV 
and  WB6UZZ  is  published  by  Tab  Books  and  is  available  from  Uncle 
Wayne's  Bookshelf,  There  is  an  entire  chapter  on  Doppler  techniques, 
including  construction  plans  for  the  Roanoke  Doppfer,  The  cost  of  the  parts 
for  this  1 1-iC  project  is  less  than  $100,  including  four  antennas. 


Jim  Hoff ,  our  ride-along  and  a  soon- 
to-be  ham,  was  more  help  than  I  could 
have  imagined  m  avoiding  dead  ends 
and  low  overhangs  We  still  finished 
last,  of  course,  but  we  didn't  keep  them 
waiting  (bo  long. 

Did  Anyone  Salute? 

Be  prepared  for  just  about  anything 
on  a  Phoenix  hunt.  Hiders  love  to  use 
modified  dual-band  rigs  as  remotes  to 


stitched  two  flags  together  with  an 
HT  inside  it— it  looked  like  one  flag 
—and  ran  it  up  a  flagpole  in  front  of 
an  apartment  house  down  in 
Mesa. 

"There  is  more  emphasis  on  the 
sniffing  (on-foot  hunting  for  a  con- 
cealed fox)  than  on  long  road  chases/' 
John  reports  {see  Photo  D).  Hiders  also 
like  to  take  advantage  of  the  signal 
reflections  you  can  get  from  terrain 


"Be  prepared  for  just  about  anything 

on  a  Phoenix  hunt  Hiders  love  to 

use  modified  dual-band  rigs  as 

remotes  to  foil  hunters. " 


foil  hunters.  This  time,  the  T  was  a  du- 
al-band handheld  dropped  into  a  fake 
sprinkler  vault,  with  a  dozen  feet  of 
leaky  coax  out  on  the  ground  as  an 
antenna.  Gee,  what  polarization  is 
that? 

"A  while  back,  a  friend  of  mine  hid 
it  in  a  US  Mag,"  NJ7E  chuckled.  "He 


features.  "People  do  a  lot  of  multi- 
path  work,  but  it  isn't  long  distance. 
Phoenix  has  enough  mountains  that 
you  can  play  a  lot  of  multipath  games. 
In  fact,  it's  frustrating  living  in  Phoenix 
because  there's  no  place  you  can  live 
where  you  don't  have  mountains 
blocking  your  radio  signal." 


The  Down  Side 

Easy -to-read  displays  and  rapid  re- 
sponse of  Dopplers  make  them  a  good 
choice  for  hunting  strong  jammers  or 
for  Short  first-finder-wins  hunts  like 
those  in  Phoenix.  But  in  the  interest  of 
"full  disclosure/'  I  should  point  out  a 
few  disadvantages. 

A  beam  or  quad  RDF  setup  has  sig- 
nificantly more  sensitivity  than  a 
Doppler.  Some  teams  use  5/6- wave- 
length whips  on  their  Dopplers  and 
some  designs  use  "soft  switching"  to 
improve  signal-to-noise  ratio  and  re- 
duce cross  modulation  products.  But 
the  beam/quad  hunters  will  still  get 
bearings  at  much  greater  range, 
Dopplers  are  seldom  usable  at  the 
starting  point  of  long  distance  weak* 
signal  hunts. 

Sensitivity  and  accuracy  of  the 
Doppler  method  is  reduced  further  if 
the  transmitting  station  is  not  vertically 
polarized  When  the  hider  uses  hori- 
zontal polarization,  multipath  reflec- 
tions are  enhanced  relative  to  the  di- 
rect signal,  making  homing  in  much 
more  difficult  in  urban  or  mountainous 
terrain. 

The  Doppler  technique  requires 
a  receiver  with  FM  detection,  even 
if  the  signal  is  AM  (In  the  aircraft 
band,  for  instance) .  Doppler  sets  will 
not  track  non-carrier  modes  such 
as  single  sideband  and  pulsed  noise 
signals. 

Your  Doppler1  s  accuracy  will  be 
degraded  by  proximity  to  other  anten- 
nas. The  effect  is  greatest  when  the 
other  antennas  are  in  front  of  the 
Doppler  array.  NJ7E  says  his  commu- 
nications whips  pull  the  Doppler  indi- 
cation forward  when  the  signal  is 
toward  either  side.  Rotating  a  verti- 
cal quad  or  yagi  on  the  same  vehi- 
cle makes  the  Doppler  indication 
move  10  to  40  degrees,  depending  on 
closeness  and  mounting  location. 
However,  this  problem  is  much  less 
severe  when  the  beam  is  horizontally 
polarized. 
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Free  80  page  Discount  Catalog.  Everything  for  wire  antenna*, 
connectors,  coax  Allow  4  -  6  weeks  for  Bulk  mail  delivery  ol 
Catalog  or  send  S3  lor  catalog  by  Priority  Mail.  Mention  ad  for 
these  prices.  Prices  are  subject  to  change.  ADD  SHIPPING  -  Call 
for  COD,  Visa  4  MC  welcome  Give  card  -.  cup.  elate,  signature. 
VA  residents  add  4.5H  Sales  tai,  See  ad  in  OSFand  CO. 

DE*LE*  INQUIRES  ftJYTOD 

Box61S9  ♦  Portsmouth,  VA   23703 
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DUAL  BAND 

146/446  MHZ 

No  Tuning  Required 

1 8  inches  Tall,  All  Black 

Noiseless  Spring 

Preserves  tne  sleek  look  of  your  vehicle 

Performance  Equals  or  exceeds  a  5/6 

wave  on  VHF  or  Col  linear  on  UHF 

$29.95  +  shipping 

Accessories  Available 

30  Day  money  back  guarantee 

We  like  this  antenna  and  the  way  it  operates  so  well, 
that  we  are  willing  to  offer  a  warranty  thai  is  almost 

unheard  of  in  the  amateur  radio  market  today. 

If  in  the  first  30  days  you  are  nol  satisfied  with  the 

way  this  antenna  operates,  return  the  antenna  in 

good  condition,  postage  paid  and  we  will  refund  to 

you  tne  S29,95  purchase  price. 

D  &  L  ANTENNA  SUPPLY 

P.O.  Box  6784,  Leawood,  Kansas  66206 

06:00  PM  to  08:00PM 

Information:  1-913-677-4766 

Order  Une:  1-800-533-5160 


SRC-10 

REPEATER /LINK 

CONTROLLER 


DTMF  muting 

Intelligent  ID'er 

Auxiliary  outputs 

Easy  lo  interlace 

Alarm  monitor  input 

Telemetry  response  tones 

Low  power  CMOS,,  22 ma  @  12v 

Detailed  application  manual 

Programmable  COS  polarities 

Repealer  &  link  cowlesy  tones 

Synthesized  link/remote  base  capability 

$149.00  *"£$£" 

CREATIVf  CONTROL  PRODUCTS 

31*5  Bunting  Avenue 

Grand  Junction,  CO  81504 

(303)  434-9403 
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ARTER  'N'  BUY 


Turn  your  old  ham  and  computer  gear  into  cash  now.  Sure,  you  can  wart  for  a 
hamfast  to  try  and  dump  it,  but  you  know  you'll  gat  a  far  more  realistic  price  II  you  have 
it  out  where  1 00 ,000  active  ha  m  potential  buyers  can  see  if  than  the  few  h  u  nd  red  local 
hams  who  come  by  a  flea  market  table.  Check  your  attic,  garage,  ceJiar  and  closet 
shelves  and  get  cash  for  your  ham  and  computer  gear  before  it's  too  old  to  sell.  You 
know  you1  re  not  going  to  use  it  again,  so  why  leave  it  for  your  widow  to  throw  out?  That 
Stuff  isn't  getting  any  younger! 

The  73  Flea  Market,  Barter  'n'  Buyp  costs  you  peanuts  (almost)— comes  lo  3SC  a 
word  for  individual  {noncommercial)  ads  and  $1 ,00  a  word  for  commercial  ads.  Don't 
plan  on  telling  a  long  story  Use  abbreviations,  cram  it  in.  But  be  honest.  There  are 
plenty  of  hams  who  love  to  fix  things,  so  if  it  doesn't  work,  say  so. 

Make  your  fist,  couni  the  words,  including  your  call,  address  and  phone  number. 
Include  a  check  or  your  credit  card  number  and  expiration,  tf  you're  placing  a 
commercial  ad.  include  an  additional  phone  number,  separate  from  your  ad 

This  is  a  monthfy  magazine,  not  a  daily  newspaper,  so  figure  a  couple  months 
before  the  action  starts:  then  be  prepared.  If  you  get  too  many  calls,  you  priced  it  low. 
if  you  don't  gel  many  calls,  too  high. 

So  get  busy.  Blow  the  dust  off,  check  everything  out,  make  sure  it  still  works  hght 
and  maybe  you  can  help  make  a  ham  newcomer  or  retired  old  timer  happy  with  that 
rig  you're  not  using  now,  Of  you  might  get  busy  On  your  computer  and  put  together  a 
list  of  small  gear/pans  to  send  to  those  interested? 

Send  your  ads  and  payment  to  Ihe  Ban&r  'n'  Buy,  Sue  Colbert,  Forest  RoadT 
Hancock  NH  03449  and  get  set  for  the  phone  catts. 


Deadline  for  the  May  classifieds  Is  March  1 , 
1992. 

HAM  RADIO  REPAIR  CENTER,  quality  work- 
manship. Solid  stale  or  lube,  all  makes  and 
models.  Also  repair  HF  amplifiers  a-Z  Elec- 
tronic Repair.  3638  East.  Indian  School  ftd., 
Phoenix  AZ  85018  (602}  956-3024  BNB220 

WANTED:  Yaesu  FT-23R-HT  and  pre- 1980 
microcomputers  for  museum  KK4WW.  (7u3) 
231-6478/763-3311  BN8234 


FINALLY  HEAR  those  unreadable  signals 
buried  in  noise,  heterodynes,  lunar  uppers. 
The  REVOLUTIONARY  new  JPS  audio  niter 
NIR  10.  digital  signal  processing,  simple 
hook  up ,  deep  discounted  5379  00  delivered  I 
Authorized  dealer:  Davis  RF  Co..  P  O.  Box 
230*S>  Gaiiisie  MA  01741  24-HR,  orders: 
(800)  484-4002,  «rt.  13S6-  BNB254 

HOME-BREW  PROJECTS  lists  Tor  S  A  S.E 
Kenneth  Hand.  P  O.  Box  708,  Easi  Hampton 
NY  1 1937  BN8264 


OSL  CARDS-  Look  good  with  top  Quality 
printing.  Choose  standard  designs  or  fully 
customized  cards  Request  free  brochure, 
samples  (stamps  appreciated)  from  Chester 
OSLs.  3 10  Commercial,  Oept.  A.  Emporia  KS 
11 .  FAX  {3 1 6)  342^4705.  8  N&434 


WEST,  ARRL  code  tapes,  Morse  tutor  for 
C-64,  $25  00  Call  0*  N1JOF.  (€031  434- 
6497,  BNBS5S 

REVOLUTIONARY  HYBRID  AERIAL  WIRE: 
168-atrand  copper  "FLEX-WEAVE'1  Tm, 
*14,  strong,  Ultra  Flexible,  ties  in  knots,  non- 
stretch,  won't  rust/kink  like  copper  weld.  $34 
first  275'  i  minim  um)f  S.12/TL  I  hereafter,  In- 
cludes shipping!  Catalog  $1.00.  DAVIS  RF 
Co.,  P.O.  Son  230-S,  Carlisle  MA  01741, 
(506)  369-1738  (orders)  or  (800)  484-4002, 
e*L  136fl.  8NB557 

IN  DALLAS  SINCE  I960  We  feature  Ken 
wood,  COM.  Yaesu.  AEA,  Butternut,  Rohn, 
amateur  pu&Ucations.  and  a  full  line  of  acces- 
sories Factory  authorized  Kenwood  Service 
Center  Electron c  Center.  Inc.,  3309  Ross 
Ave  .  Dallas  TX  75201.  (214)96^1936.  (900} 
880-9400  BNB559 

COAX,  GROUND  RADIAL  WIRE,  lowest 
cost,  top  quality,  MilSpec  RG-213  S  38/ft 
RG-BX.  S  19:  RG-58,  $.18:  Mini  Hardline  Jow 
loss  1 0m  to  Balden  equ  iv ,  RG-99 1 3 ,  $  39.  any 
lengths  Radial  wire  #16.  $38/1000  ft  lo- 
ci udes  shipping*  Immediate  shipment-  Cata- 
log, S1.00  DAVIS  RF  Co.,  P.O.  Box  230-S, 
Carlisle  MA  01741.  (506)  369-1738  (orders) 
or  (800)  464-4002.  ex  I.  1 356.  BNB562 

HEWLETT  PACKARD  1 10  MHz  SPECTRUM 
ANALYZER  SYSTEM:  HP-8553B,  8S52B, 
140T*  super  -140  dBm  sensitivity,  coat 
S12;000.  w/manuals  $1850.  HP-5328A  Com- 
rnuntcations  Counter,  512  MHz1  sophisticat- 
ed features.  ROM.  burst  measurements,  now 
costs  $7,920,  mint  $695.  HP-S245L  counter 
w/500  MHz  $245  HP-3490A  5-digrt  micropro- 
cessor DVM.  serf-test,  $250  Telomc  2003 
500  Mm  sobd  state  sweep  generator.  $275 
HP- 1  BOA  solid  state  dual/tr  50  MHz  scope 
$195.  HP-606B  HF  signal  generator,  tale 


model,  phase-lock  capability  $275.  Tektronix 
7704 A  200  MHz  laboratory  scope  w/dual 
trace,  dual  timebase  $850  Boonton  170A  O- 
meter,  $85.  Send  LSASE  tor  big  deanout  saie 
list.  Joseph  Cohen ,  200  Woodside.  Winthrop 
MA  021 52.  (31 7)  S46-6312 


WHOi£SAL£CONNECTO«S  UHF,  N,  BNC. 
INC.  RCA,  F,  SMA.  Audio,  and  Video  con- 
nectors and  intersexes  adapters,  wholesale 
and  large  quantnees  only  Free  catalog  with 
business  lenerhead  Global  Connections. 
P.O.  Sox  173.  Dept  A,  Middleport  NY  141D5. 
BNB700 

ROSS'  $$S$  NEW  February  (ONLY):  KEN- 
WOOD TS-850S  11,45990,  TM-741A 
$699.50,  VFO-700S  $149.90:  IC0M  725 
$725.00,  2SAT  $299.90,  900  S43&.99;  YAE- 
SU FT-703RTT  $259-90.  FT-709R  $289.99. 
FTM70  $368,00;  MFJ  81  SB  $41.90,  941 E 
$89.90,  207  $89  90;  HUSTLER  RM-40 
$19.90,  5BTV  $103  90;  TEN-TEC  535 
S1.129.W,425S2599  90  ALLUMlTEDTIME 
OFFER,  CALL  OB  SEND  2  STAMPS  FOR 
USED  LIST  AND  MORE  SPECIALS  LOOK- 
ING FOR  SOMETHING  NOT  USTED  OR 
HAflO  TO  FIND,  CALL  OR  WRITE  Over 
9000  ham-related  items  in  stock  for  immeo 
ale  shipment.  Mention  ad.  Prices  cash, 
FOB  Preston  HOURS  TUESDAY-FRIDAY 
9:00  TO  6:00,  900-2 00  P.M.  MONDAYS 
CLOSED  SATURDAY  i  SUNDAY.  ROSS 
DISTRI8UTING  COMPANY,  78  SOUTH 
STATE,  PRESTON  ID  63263.  (208)  352- 
Q63Q.  BNB707 

EMERGENCY  SUPPLIES:  Disaster  ore 
pared ness  packs  lor  your  shack,  auto,  office , 
etc.  Free  catalog.  Slates  Products,  P.O.  &ox 
437ST,  Walnul  CreeN  CA  94596,       6N6708 

ROSS'$$$$  USED  Fvbniiry  SPECIALS: 

KENWOOD  TH  75  $369  90,  TM-7CIA 
$399.90,  TR-6S1A  $529  90.  T&180S/DFC 
$549.90;  ICOM  IC-211  $389.90.  2KL  SOUD 
$1,495-00,  IO-735  $729  90;  YAESU  E-72L 
$32.00,  FT-QNE  $1,099  90,  PA-3S25.90,  P^ 
6  S14.9&  COLLINS  30L-1  $89990.  312&4 
S299.90,  AC-3S05  $79  90,  GD-6C  $259  9C. 
ETO  77  $3,899  90.  TEN-TEC  961  $179  90 


TALK  WITH  THE  KNOWLEDGEABLE  PEOPLE  AT 


UEMENT 

ELECTRONICS 


FEATURING  AN  EXTENSIVE  LINE  OF  ICOM  PRODUCTS 


ALL  MODE  HF 
BASE  STATION 


$2399 


00 


»!C-7G5 


IC-12GAT 

IC-R1 

IOR1Q0 

IC-735 

iC-725 
IC-3SAT 

IC-726 


1.2  GHZ  HT 

WIDEBAND  RECEIVER 

WIDEBAND  RECEIVER 

ALL  MODE  HF  TRANSCEIVER 

ALL  MODE  HF  TRANSCEIVER 

220  MHZ  HT 
ALL  MODE  HF  TRANSCEIVER 


$324.00 
$519.00 
$599,00 
$899.00 
$799.00 
$319.00 
S1 089.00 


1000  S.  BASCOM  AVENUE 
SAN  JOSE,  CA  95128 

Call  us  at  (408)  998-5900 
Since  1933 


Coaxial  R.F.  Antenna  Switches 
&  Low  Pass  T.V.I.  Filters 


Heavy  duty  coaxial  switch  for  true  1  Kw  POWER  -  2  Kw  PI.R 
Ceramic  with  Coin  Siiver  Switch  Contacts 

#CS*3G  -  Single  Me  3  Position. 

Desk  or  wall  mount,  All  unused  positions  grounded 

UHF  Connections  /  UQ.50 

#CS-3G-BNC  -  BNC  Connection  /  H3.95 

#€$-&G  -  Single  Pole  5  Fashion. 
All  unused  positions  grounded. 
UHF  Connections  /  *4&SQ 
#CS-6C-BrVC  -  SNC  Connections  /  *S9.S0 


IV!  Problems!  -  Barker  &  Williamson  Has  The  Solution! 


FL1071500        FL6/1500 


FL10/100        FLG/1GQ 


Model 


FL10/15O0 


FL10/100 


FL6/1 500 


FL6/100 


Power 
(Watts) 


1Q0 


Cut  Off 
Frequency 


34  MHz 


44  MHz 


55  MHz 


55  MHz 


Frequency 
of  Maximum 
Attenuation 


52  MHz 


57  MHz 


63  MHz 


63  MHz 


Minimum 
Atten- 
uation 


70  db 


18  30  MHz  *41. 50 


70  db 


50  db 


Frequency 


60  db    1,8-30  MHz  »32/75 


6  meter 


G  meter 


Price 


s55.00 


*36.50 


All  above  to  match  50  ohm  transmitters  and  antennas 


B*W 


VmlprCard 


ALL  OUH  PRODUCTS  MADE  IN  USA 

BARKER  &  WILLIAMSON 

Quality  communication  products  since  1932 
At  your  Distributors.    Write  or  Call 
10  Canal  Street,  Bristol,  PA  19007 

(215)  788-5581 


SHIPPING  & 
HANDLING 
FOR  ANY 

HTM 
ADD  14,00 


CIRCLE  132  OH  READER  SERVICE  CARD 


CIRCLE  fid  ON  READER  SERVICE  CARD 


229B  $249.90,  562  $1,499.90  LOOKING 
FOR  SOMETHING  NOT  LISTED??  CALL  OR 
SEND  2  STAMPS  WE  HAVE  OVER  140 
USED  ITEMS  m  slock.  MENTION  AD. 
PRICES  CASH.  FOB  PRESTON  HOURS 
TUESDAY-FRIDAY,  9  00  TO  6  00.  9  00  TO 
2:OG  PM  MONDAYS  CLOSED  SATURDAY 
&  SUNDAY  ROSS  DISTRIBUTING  COMPA- 
NY. 78  SOUTH  STATE  PRESTON  ID  83263- 
(206)  852-0630  BNBT09 

TRANSISTORS  RF  FOR  SALE:  MRF454, 
MRF455,  Series  Toshiba  2SC2290T 
2SC2873.  and  more  Looking  for  repair 
shoos,  dealers,  and  manufacturers.  Call 
(201)839-3360-  BNB71Q 

SEIZED  GOODS,  radios,  stereos,  comput- 
ers, and  more  by  FBI.  IRS,  DEA  Available  in 
your  area  now  Call  {805)  6B2-75S5.  Ext  C- 
6223.  BMB711 

R  ECE I VER ,  CON  VER  TER  2-  way  r  ad  fid  equ  ir> 
men i.  Tesl  equipment,  antennas.  Have  lots  & 
will  ship'  Phone  for  lisl— Rene  VE6WCA.  Pht 
FAX  (403)  436-3427  BNB712 

PREMIUM  OSL  CARDS  by  N6ID.  Choose 

from  a  large  variety  Of  unique,  coforful  de- 
signs, $1,00  tor  samples.  BVE  Professional 
Printing,  2023  Chicago  Avenue,  Suile  B13-4, 
Riverside  C A  92507  Tef.  (714)781-0252. 

BNB714 

GIANT  SOLAR  PANELS  $44,00  £A\  Excel- 
lent Prrces/Soiar  Equipment/Accessories 
Free  information/Send  Stamped  Envelope, 
Catalog  $3  00  To  Pak  Rai  Electronics,  P.O. 
Bax  690073,  Houston  TX  77269  (713)  693^ 
0313  8NB715 

SIMPLEX  REPEATERS  $14.9,00!  We  manu- 
facture them  ourselves.  Pak  Rat  Electronics. 
(713)893-0313  8NB716 

ELECTRON  TUBES:  All  types  and  sizes 
Transmitting,  receiving,  microwave    .    Large 
inventory  ■  same  day  shipping  Daily  Bee- 
iconics,  P  O.  Box  5029.  Complon  CA  90224, 
(600J346-6e67of(2l3)774-1255-    BNB719 


WE  HAVE  IT!  AEA.  Aatron,  Butternut.  Call- 
boota,  Comet,  Diamond,  Hustler,  Kamronics. 
laser  computers.  MFJ,  Radio  Shack,  Smiley, 
antennas,  Ten- Tec,  Valor  antennas,  and 
more  Small  town  service  with  discount 
prices  Dandy s,  120  N.  Washington  Welling- 
ton KS  67152,  (316)  326-6314  BNB722 

CROSS  REFERENCE  DIRECTORIES:  Kan 
sas.  Goto ^ck).  Nebraska  Over  1 000  commu- 
nities in  each  referenced  by  counties,  high- 
ways, and  the  amateur  and  search  and 
rescue  gnds  $22.95  each  postpaid  from 
VASf,  3624  Citadel  Drive  North.  Suite  309 
Colorado  Sp rings  CO  60909  3NB723 

MjNIATURE  POLICE  RADAR  TRANSMIT- 
TER one  mile  range,  S41  assembled  &3i  00 
kit,  {2W  489-1711  P.O  Bo*  80096.  Fort 
Wayne  IN  45898.  BNB725 

BUILD  YOUR  OWN  WIRE  ANTENNAS, 
pans,  GROUND  RADIAL  WIRE,  open  wire 
feedNnes,  copper-weld  various  wire,  insula- 
tors, vertical  phasing,  coax.  Dacron  rope, 
baluns.  etc  <  LOWEST  PRICES  Catalog, 
$1,00,  DAVIS  RF  Co.,  P.O  Box  230-S,  Car- 
lisle MA  01741 .  (000)  484-4002,  exr.  1356. 

BNB726 

REVOLUTIONARY  NEW  World  view  time  In- 
dicator, attractive  and  easy  to  use.  Designed 
by  utilizing  a  South  Pole  projection  of  the 
entire  earth  with  the  time  zones  colo^coded 
in  A  coordinated  color-coded  band  extends 
around  the  circumference  of  the  map  Simply 
rotate  ihe  earth  until  your  time  zone  color 
coding  is  at  your  correct  time.  Instantly,  you 
have  I  he  total  world  t  imes  f  E  «cei  lent  for  qu  ick 
referencing  J  SIZE:  fiT/z"  x  n  "  TO  ORDER: 
Phone  |6t3)  345-1537,  or  send  name  and 
address.  Cheque.  MO,  or  VISA  No  A  expiry 
date  to  WORLD  VIEW  TIME  INC  ,  P.O.  Box 
266.  BrockviHe.  Omaha,  Canada  K&V  5V5- 
FAX  (613)  345-7264  PRICE:  S>3  45  US  . 
$14.95  Canadian  iiolal  cost  eluding  taxes  4 
shipping}  Wcdd  Patents  and  Designs 

BNB727 

HAM  RADIO  REPAIR  Experienced,  reliable 
service.  Robert  Hall  Electronics.  1660McKee 


Rd .,  Suite  A.  San  Jose  CA  95 1 1 S  (408)  729- 
8200.  BNB751 

PICTURE  OSL  CARDS  of  your  shack,  etc  , 
from  your  photo  or  black  ink  artwork  500 
S2$  00  1000  $40.50  Also  non-picture  cards 
Custom  printed  cards,  send  specif  nations  tor 
estimate  Send  2  stamps  for  illustrated  litera- 
ture Generous  sample  kit  S2.00.  half  pound 
of  samples  S3  00  FtAUM  s,  RD  2.  Orchard 
Road  Coopersburg  PA  1 0036.  BNB756 

ALUMINUM  MAST  OR  BOOM  MATERIAL 
2*OD  x  0  25"  wall  type  6061-T6.  Slrong. 
lightweight,  cheap!  SASE  to:  Ooug/WS9W. 
Box  384.  Sloughton  W1  53589  BNB757 

DIGITAL  AUTOMATIC  DISPLAYS.  Ken- 
wood, Vaesu.  Collins,  Drake,  Alias,  eic  No 
band  switching  required.  Business,  52<- 
SASE  Which  radio?  GRAND  SYSTEMS. 
Depl  A,  P  O  Box  3377.  Blaine  WA  98230. 
Voice/FAX:  (604}  530^*551 .  BNB758 

ATHEIST  AMATEUR  RADIO  NET  forming. 
SASE  tor  details  Beckett  W90E,  2003  Logan 
Apt,  2,  Hamilton  OH  4501 5.  BNB759 

WANTED:  Ham  equipment  and  olher  prop- 
erty. The  Radio  Club  of  Junior  High  School 
22  NYC,  Inc..  is  a  nonprofit  organization, 
granted  501(C)(3)  status  by  trie  IRS r  incorpo- 
rated wilh  the  goal  of  using  the  theme  of  ham 
radio  to  further  and  enhance  the  education  of 
young  people  nationwide,  Your  property  do- 
nation or  financial  support  would  be  greatly 
appreciated  and  acknowledged  with  a  receipt 
for  your  lax  deductible  contribution  Please 
look  over  whatever  unwanted  equipment  you 
may  have,  and  call  us.  We  wilt  pick  up  or 
arrange  shipping.  You  will  receive  the  lax 
deduct  ton,  but  most  important,  the  privilege 
of  knowing  that  your  gin  really  made  a  differ- 
ence in  the  education  and  upbringing  of  a 
Child  You  are  invited  to  check  into  the 
WB2JKJ  CLASSROOM  NET,  1100  UTC  on 
7  238  MHz  or  on  21  395  throughout  the  day 
Hope  10  meet  all  of  our  PA  friends  at  Ihe 
AARG  HamJesi  on  Feb  29  in  Lebanon  PA 
Wrne  us  ai:  The  RC  of  JHS  22  NYC.  INC  . 
P.O  Box  1052.  New  York  NY  10002  Round 


the  clock  HOTLINES:  Voice  (516)  674-4072, 
FAX  (516)  674-9600  BN0762 

ELIMINATE  MULTIPLE  NOISE  TONES  in 
your  receiver  audio  output.  The  revolutionary 
new  J  PS  noise  fitter,  model  *NF-60.  Digital 
Signal  Processing  simple  hook  up  to  speaker 
jack  Untike  other  Notch  Filters,  notches  out 
multiple  varying  tones  Deep  Discounted: 
$138  50  delivered  continental  US'  (Else- 
where 5150  00  plus  shipping  }  Aulhonzed 
JPS  deafer  Davis  RF  Co  .  PO  Box  230-S, 
Carlisle  MA  01741. 24-HR  orders:  (SCO)  434- 
4002  est   1356  BNB763 

SOLAR  POWERED  HAMS!  The  Sunswitchts 
a  charge  controller  to  protect  your  batieries 
from  over  cha  rge  Power  MOSFETs  are  used , 
no  relays!  Easy  to  build  kit  $34  95  plus  S2  50 
shipping.  Sunlight  Energy  Systems.  2225 
Mayflower  NW,  Mas&illon  OH  44647. 

BIM0774 

■  HAMLOG'  COMPUTER  PROGRAM  Futl 
features.  18  modules.  Auto-logs,  7- band 
WAS/DXCC.  Apple,  IBM,  CPM,  KAYPRO, 
TANDY,  C12B  $24.95.  73-KAlAWH.  PB 
2015,  Pe  abody  MA  0 1 960 .  BN  B775 

LAMBDA  AMATEUR  RADIO  CLUB  Inlema- 
nonal  amateur  radio  club  for  gay  and  lesbian 
hams.  On- air  skeds.  monthly  newsletter,  and 
annual  gathering  at  Dayton.  (215)  978- 
LAHC  P.O.  Box  24810.  Philadelphia  PA 
19130  BNBB12 

INEXPENSIVE  HAM  RADIO  EQUIPMENT. 
Send  postage  stamp  for  list  Jim  Brady— 
WA4DSO,  3037  Audrey  Dr..  Gastonia  NC 
26054.  BN&8SQ 

HOOKED  ON  CODE  Morse  code  music.  A 
logical  learning  concept.  Send  $7  95  for  The 
Rhythm  of  the  Code  cassette  to  Kawa 
Records,  P  O  Box  319,  Dept,  ST.  Weymouth 
MA  02188.  BNB399 

AMATEUR  RADIO  REPAIR!'  All  makes  4 
models,  any  age.  $20,00  per  hour— maxi- 
mum labor  per  unit.  £60  00  TELO  (Dan), 
1302  S  Uplands  Dr  .  Camano  Island  WA 
96292  (206)  387-3553  BNB900 

Continued  on  page  85 


NOW  YOU  CAN 
AFFORD  THE  BESTI 

Engineered  for  the  Ham,  the  finest  In  Crank-Up, 
Free-Standing  or  Guyecf  Towers  le  from  Trl-Ex,  For 
over  30  years,  the  INDUSTRY  standard-backed  with 
Defense  and  Aerospace  technology. 


MW  SERIES 

Sell-supporting  when 
attached  at  first  section  - 
will  hold  norma!  TrvBand 
beam;  25'.  33\  50\  and 
65*  heights. 

W  SERIES 

Aerodynamic 

tower  designed 

to  hold  9  sq  ft  in 

a  50  MPH  wind  at  36'  and 

5V 

heights.  67  tower  rated 

for&sq,  ft 


LM  SERIES 

* W  brace  motorized 
tower.  Holds  large 
antenna  loads.  Models  at 
37\  54',  and  70"  heights. 

TM  SERIES 

Tubular  construction  for 
Larger  antenna  loads  at 
70.  90'  and  100'  heights. 
Free  standing,  with 
motorized  operation. 


TO  ORDER  CALL 

800-326-2393 

TECH  SUPPORT 
2OT-65 1-7859 

FAX  -  209*651-5157 


v/SA 


v&mk&x 


?  X_  S 


TOWER  CORPORATION 

Quality  Structures  since  1954 


7 1 62  Ra*mga**n  Ave 
V*aiia,CA  93291 


THE 

GREAT 

MOBILE 

PEAR 


THE 

TEXAS 
BUGCATCHER 

HF  Mobile  Antenna  System 

•  Hi  Q  air-wound  COilS 

■  Minimum  S WFt — excellent  perfor- 
mance on  all  HF  bands 

•  Easy  assembly  to  meet  almost  any 
configuration 

•  Fits  standard  3/8-24  SAE  mourns 

•  Various  length  base  masts  &  whips 
available 


Henry  AJIen  WB5TYD 
214-38B-4724  8  am-4  pm  weekdays 
903-527-^4163  evenings  &  weekends 

Send  for  free  brochure! 


GLA  Systems 

PO  Box  425 

Caddo  Mills,  TX  75135 


CPR-5800 

DuaJ-Barxter  146/446MHz 
Gold  piaied  center  conductor 
for  excellent  electrical 
efficiency! 

Wave  Length:  146MHz  7/8  Wave 
446MHz  5/6  Wx3 

Gain:  146MHz  S.OdB 
446MHz  7-edB 

Impedance:  50  ohms 

VSWR;  1.5:1  or  less 

Max.  Power:  120  walls 

Length:  5' 

Connector:  UHF 


CIRCLE  22  ON  HEADER  SERVICE  CARD 


CIRCLE  124  ON  READER  SERVICE  CARD 
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Number  26  on  your  Feedback  card 


ANDOM  OUTPUT 

David  CassidyNlGPH 


Have  you  ever  wondered  why.  in  a 
hobby  that  is  based  on  (he  art  of 
Communication,  so  HttJe  communicat- 
ing gets  done?  I'm  talking  about  your 
average,  everyday  HF  rag-chew  QSO, 
Most  of  them  go  something  like  this: 

"CQ,  CQ,  CQ  from  W1  ABC .  .  ,  by  for 
a  call." 

"WIABCthlsisKBXYZ.  Kilo  Zero 
X-ray  Yankee  Zulu/' 

"K1XY.  .  .eh,  was  n  Tango?  This  is 
Whiskey  One  Alpha  Bravo  Charlie. 
Thanks  for  the  call,  old  man.  The  name 
here  is. .  The  OTH  here  is.  .  .Your 
signal  report  is,  .  .My  rig  is.  -  The 
weather  here  is  [Each  of  these 
statements  is  repeated  two  or  three 
times,  then  again  with  phonetics.] 
So  how  copy?"  The  same  exact  in- 
formation is  now  exchanged  from  the 
other  side,  and  then  the  two  parties 
quickly  say.  Thanks  for  a  great  QSO 
,  P  .hope  to  hear  you  on  the  band 
again.  .  .73," 

This  is  communicating?  This  activi- 
ty, repeated  over  and  over  again,  Is 
why  we  spend  hundreds  or  thousands 
of  dollars?  This  is  the  kind  of  activity 
that  will  attract  and  hold  onto  young- 
sters by  the  thousands? 

AJmgsi  all  Of  us  would  like  to  have 
more  interesting  contacts— to  really 
get  to  know  our  fellow  hems  and  make 
a  few  friends  over  the  air.  The  problem 
lies  in  the  fact  that  speaking  to  stran- 
gers is  no*  something  most  people  feel 
comfortable  with.  Even  if  you  don't 
have  a  problem  with  talking  with  new 
people  over  the  airH  chances  are  that 
the  person  who  has  just  answered  your 
CQ  is  terrified. 

I'd  like  to  offer  a  few  suggestions  on 
how  we  can  all  get  over  this  communi- 
cation blockage. 

Get  Off  On  The  Right  Foot 

The  first  and  most  important  thing 
you  can  do  to  get  a  QSO  going  is  10 
immediately  break  the  monologue  cy- 
cle. The  monologue  cycle  is  present  tn 
about  98%  of  the  QSOs  Tve  ever  been 
a  part  of.  You  know  what  I'm  talking 
about — one  person  speaks  for  about 
three  minutes,  then  the  other  party 
speaks  for  about  three  minutes.  Call* 
signs  are  exchanged  before  and  after 
every  transmission,  This  isn't  conver- 
sation, this  is  boring. 

When  I  call  or  answer  a  CQ,  my  initial 
transmission  is:  "Hi!  How  are  you  to* 
day?  It's  a  pleasure  to  meet  you.  My 
name  is  David,  and  I'm  in  a  little  town 
called  Hillsboro.  New  Hampshire. 
Over." 

That's  it.  No  phonetics.  No  talk  about 
hgs,  signals,  antennas  or  weather.  No 
repeated  call  signs  Just  a  simple  intro- 
duction, just  like  meeting  someone  in 
any  other  situation  (since  amateur 
radio  is  a  hobby  concerned  very  much 
with  geography,  I  add  the  QTH}.  What 
happens  next  is  one  of  two  things. 
Either  the  party  on  the  other  end  im- 
mediately realizes  that  he  is  in  a  con- 


versation* and  an  enjoyable  discussion 
begins,  or  a  long  silence  is  heard  (he's 
waiting  for  the  typical  exchange  of  call- 
signs),  followed  by  a  confused  but 
certain  entry  into  the  monologue  cycle. 
When  this  second  scenario  begins,  I 
give  the  guy  one  more  try.  I  ask  a  quick 
question,  followed  by  "over.11  If  he 
launches  into  another  monologue  I 
realize  that  it's  hopeless.  On  my  next 
transmission  I  give  him  all  the  informa- 
tion he's  given  me  (rig,  antenna, 
weather,  etc.),  then  immediately  say 
good-bye- 
Ask  Questions 

It  is  a  basic  rule  Of  conversation  that 
people  love  to  talk  about  themselves. 
Oh  sui e.  most  are  shy  at  first  but.  with  a 
little  prodding,  most  people  really  en- 
joy talking  about  their  own  lives. 

To  get  a  conversation  going,  try  ask- 
ing a  question.  If  you  get  a  short,  stum- 
bling answer,  ask  a  follow-up  question 
thai  forces  the  other  person  to  go  into 
more  detail.  Everyone  has  a  story  to 
tellT  and  if  you  are  the  curious  typeT 
most  everyone's  story  is  truly  fascinat- 
ing. In  the  last  year  I've  met: 

A  guy  who  retired  early,  sold  his 
house,  bought  an  RV,  and  spent  the 
next  five  years  traveling  around  the 
country. 

A  guy  who  worked  on  NASA's  Apol- 
lo, Skyiab  and  shuttle  programs 

A  guy.  operating  from  a  hotel  room  in 
Colorado,  on  tour  with  the  Rolling 
Stones  as  a  lighting  technician. 

Talk  About  What  Interests  You 

The  easiest  way  to  make  a  friend  is  to 
find  a  common  interest,  When  all  else 
tails,  we  ail  have  an  interest  in  amateur 
radio  to  fall  back  on.  Talk  about  what 
areas  Of  amateur  radio  interest  you. 
Are  you  into  packet,  moorvb  ounce. 
ATV  or  foxhunting?  Talk  about  It. 

Of  course,  the  really  interesting 
QSOs  start  when  you  can  find  a 
common  interest  other  than  amateur 
radio.  It  1  can  get  past  the  usual  boring 
monologue  with  someone,  they  will 
usually  find  that  1  am  interested  in  avia- 
tion (t  soloed  last  month  and  will  proba- 
bly have  my  private  pilot  certificate 
sometime  this  spring),  music  (I  used  to 
earn  my  living  as  a  guitar  player/ 
singer— I  write  songs,  too),  the  out- 
doors (canoeing,  camping),  history 
(the  Civil  War  especially),  Stephen 
King  novels  (have  you  read  his  latest?), 
woodworking  (I  have  a  modest  shop  in 
my  basement  and  spend  a  tot  of  time 
making  small  pieces  of  wood  out  of 
large  pieces  of  wood),  skiing  (I  haven't 
broken  anything  yet)  and  motorcycles 
(I  haven't  broken  anything  yet) .  andT 
this  is  a  short  list. 

You  don't  know  what  you  have  in 
common  with  a  person  until  you  ask. 
Finding  out  what  someone  does  (or 
did )  for  a  I  ivi  ng  is  a  good  f  i  rst  step .  ('  Tm 
in  the  publishing  business.  What  do 

Continued  on  page  51 
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Jim  Gray  WtXU 
210  E.  Chateau  Cirde 
Payson  AZ  85541 

1 0  and  1 2m  DX  Decline 

As  we  go  from  the  winter  solstice 
toward  the  spring  equinox,  conditions 
on  the  HF  bands  begin  to  recover  from 
the  winter  doldrums.  The  higher 
bands,  so  quiet  after  dark  during  the 
winter  months,  begin  to  show  signs  of 
life  after  dark  and  before  dawn. 

However,  bear  in  mind  that  the 
suns  pot  cycle  is  well  on  its  way  down, 
and  propagation  will  become  progres- 
sively poorer  as  solar  flux  values 
decline.  Solar  activity  will  de- 
crease to  the  lowest  point  since 
the  mid-1 9B0s,  and  your  DX  op- 
portunities on  10  and  12  meters 
will  become  fewer  as  the  year 
progresses. 

For  February,  look  for  the  best 
conditions  between  the  3rd  and 
10th,  and  again  between  the 
19th  and  23rd,  The  poorest  con- 
ditions are  expected  between 
the  1 1th  and  14th.  and  again  be- 
tween the  26th  and  29th,  Yes. 
that's  right;  This  is  leap  year, 
and  February  has  29  days! 

The  full  moon  will  occur  on  the 
18th. 

On  the  best  days,  there  will  be 
some  DX  on  10,  12,  and  15  me- 
ters during  daylight  hours,  and 
occasionally  around  dusk  and 
dawn.  You  may  expect  20  me- 
ters and  17  meters  to  support 
most  of  the  DX  opportunities, 
and  20  will  be  open  after  dark  on 
good  days,  On  the  lower  HF 
bands  of  30,  40,  80.  and  160 
meters,  you  will  find  tots  of  DX 
on  the  Good  (see  the  calendar 
and  chart)  days,  but  not  much 
on  Poor  days.  Atmospheric 
noise  is  still  low,  and  except  for 
an  occasional  winter  storm,  it 
should  not  bother  the  weaker 
signals.  Storms  often  occur  on 
or  near  the  days  marked  Poor  on 
the  chart. 

It  is  now  time  to  dig  for  the 
weaker  DX  signals,  as  those 
rock -sol  id  Ones  of  a  year  or  two 


Jim  Gray  W1XU 

wilt  become  less  apparent,  and  of- 
ten the  rare  ones  will  be  close  to  noise 
levels  which,  fortunately,  will  be  tow. 
The  fellows  with  yagis  and  quads  will 
have  a  definite  advantage  and  even 
more  so,  as  conditions  weaken. 

Try  for  DX  across  the  equator  on 
poorer  days,  but  not  over  the  poles; 
and,  as  always,  use  WWV  at  18  min- 
utes after  any  hour  to  keep  you  in* 
formed  about  propagation  trends.  High 
solar  flux  values  and  low  Boulder  K  and 
A  indexes  are  the  best  indicators  of  DX 
opportunities  on  the  HF  bands.  See 
you  in  March! 
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Barter  'n '  Buy 

Continued  from  page  83 
BEST  PRICESfFHEE  SHIPPING  on  all  major 
brands!  Radios,  antennas,  scanners,  etc. 
Call  or  write  Sprang  Communications,  Box 
1L>u2~A.  Lake  Crystal  MN  56055-1002  1  (BOO) 
283-2337  r  ext  58883  BJMB90 1 

TEST  EQUIPMENT  SERVJCE  MANUALS 
Originals  and  copies  from  my  extensive  refer- 
ence library  Send  LSASE  for  large  hst  of  HP. 
TEK,  Gfi,  Boon  ion ,  Measurements,  etc 
Many  rare  items.  No  radio  manuals  Joseph 
Cohen.  200  WoodsideWinthrop  MA  02152 

BNB902 

TUBES  FOR  SALE:  Retail  quality  at  hamfest 
prices!  All  lypes  available,  SASE  for  lists. 
1000  watt.  120  volt  isolation  transformers 
S30  each  plus  OPS  125  lbs  )  Military  Surplus 
VOMs  TS-352  8/U  20k  oftmsMXl  up  to 
5  feV  DC  all  checked  and  guaranteed:  Si 5 
each  plus  6  lbs  UPS  And  still  have  some 
10.5  GHz  motion  detectors— use  as  is  or 
tear  apart  for  microwave  communications 
experiments— now  only  $19  95  pi  us  5  lbs 
UPS.  Victor  Smith,  147-29  Hoover  Ave  . 
Brianwood  NY  1 1435  (718 J  523-7059 

BNB903 

HAM  VACATION.  NOVA  SCOTIA,  breath- 
taking view  from  private  muhlacre  shorwde 
SJle on  1  SCMoot  cf iff  Sleeps  6  Htslor  calarea 
USS400VWK  WBJf .  4276  Church  View  Rd., 
Emmaus  PA  18049  (215)  967-3807 

BNB904 

USED  EPROMSm  CLEANED  AND  ERASED 
27C12B— 1,  $3.25;  27C256-2.  S3  7$. 
27512—2,  S5  25;  27C010— 2.  1800.  Satis- 
faction guaranteed1!'  E PROMS.  Depi  ST. 
P  O  Box  1 93 1 .  Salem  NH  03079       BN890S 

INDIVIDUAL  PHOTOFACT  FOLDERS. 

Under  #1400  S5  00  Others  57  00  Also 
Sams  books  A  Hen  Loeb.  at  4  Chestnut  Lane, 
East  Meadow  NY  11554  (516)481-4380 

BNB906 


FOR  SALE;  Drake  Tfl-M  SSB  Radiotele- 
phone. Drake  SPR-4  Communications  Re- 
ceiver, Both  with  original  books.  Clean,  not 
abused,  but  neither  work.  Both  for  $75  UPS 
collecl.Chartes  Teetor,  P.O  Box  1330,  Aroa- 
garnet!  NY  1 1 930.  BNB9G7 

BUMPER  STICKER,  ADDRESS  LABELS 
use  your  own  lingo.  For  more  information, 
send  £2  00  to  cover  P  &  H  to;  R  &  J  Enterpris- 
es. P.Q  Box  243 1  Vinemont  AL  351 79 

BM8908 

WANTED  FC1 02  ANTENNA  TUNER  forYae- 
su  FT- 102.  Call  Martin  NlFOC,  (203)  585- 
5301  BNB909 

ANTIOU  E  RADIOS,  w  i  r  i  ng  diagrams .  £  litera- 
ture, send  2  stamps  to  VRS  P.O  Box  541 
(ST).  Gotfstown  NH  03045  for  large  photo4«sl. 

8NB9T0 

NEW  EIMAC  TUBES  (3-500Z*  Si  29  95;  new 
Penla  Lab  (3-50OZ|  595. 00;  new  Penta  Lab 
(572B)$5€95  Send  Dosiness-size  SASE  for 
complete  line  of  amateur  equipment  and  ac- 
cessories Lowest  prices  anywhere,  D&K 
Electronics.  P.O.  Box  14456,  Totedo  OH 
436T4  [419)093-0944.  &NB911 

HAVE  ONE  OF  THE  BEST  generic  echo  box 
for  your  radio.  Plans  S5  00,  no  checks.  Mike. 
P  O.  Box  761247  Los  Angetes  CA  90076. 

8NB912 

BATTERY  PACK  REBUILDING:  SEND 
YOUR  PACK  /  4SHR  SERVICE.  ICOM;  BP2J 
BP3/BP22  $19  95  r  9P5/BP8/BP23  524  95. 
BP24/BP70  $26  95,  BP7  $32.95  KENWOOD 
P821  $15  95.  PB2IH/P86  S2295,  PB25/26 
524  95,  PB2/KNB3  $29  95  YAESU:  FNB10V 
17  $2395,  FNB3/4MA  $36.95  UNTDEN 
APX650  S32.95,  APX1200  $42.95: 
HEATH  110  $26  95.  "NEW  PACKS":  ICOM 
BPS{800  mAh)  $39  95.  (1000)  $49.95,  (12O0J 
S54  95,  BP83  $29,95,  BP84  $42.95,  YAESU; 


FNB(5O0}  519  95.  {600}  523. 95,  FNB10S 
(100OJ  $42  95,   FNB12S(600}  $46,95, 
FNBI7(600>  531  9S.  FNB4SLJ7S0)  $44.95 
SANTEC-  142/1200  522.95      U-DQ-IT  IN- 
SERTS"  fCOM:   BP3/BP22  514  95.  BP5 
S20.9S.  BP8  $19  95  KENWOOD  PB21H/24 
$14,95,  PB25'26  $19  95  TEMPO/S  $20  96 
YAESU    FNB10  $14.95,  FNB4MA  $29  95 
AZDEN/300S14  95  FREE  CATALOG  $3  50 
Shfpping/order,  PA-^6%,  VISA-M/C  *  $2  50 
CUNARD,  RD6  BOX  104,  Bedford  PA 
15522(814)623-7000  BNB913 

WANTED:  BUY  &  SELL  All  types  of  Electron 
Tubes.  Call  toll  free  1  (BOO)  421-9397  or  I 
(612)  429-9397,  CAN  Electronics.  Harold 
Bramstedi,  $104  Egg  Lake  Road.  Hugo  MN 
55038,  BNB915 

COMMODORE  64  HAM  PROGRAMS—  G 

d«k  sides  over  200  Ham  programs  $16  95. 
25c  stamp  gets  unusual  software  catalog  of 
Utilities.  Games,  Adull  and  British  Disks 
Home-SfHin  Software.  Box  1064-6B,  Estero 
FL  33928.  BNB917 

JOIN  FAIRS— THE  FOUNDATION  FOR 
AMATEUR  INTERNATIONAL  RADIO 
SERVICE.  FAIRS  is  hams  dedicated  to 
0u riding  international  tnendsriip  by  providing 
technical  assistance,  training,  exchange 
visits,  and  equipment  donations  on  a  global 
basis.  Free  information  P  O  Box  341  Floyd 
VA  2409?  (703)  783-331 1/382-9099 

BNB956 

PRINTED  CIRCUIT  BOARDS  tor  projects  in 
73.  Ham  Radio.  OST.  ARRL  Handbook  Lisi 
SASE.  FAR  Circuits.  18N640  Field  Ct .  Dun- 
dee IL  60118  BNB966 

SATELLITE  MONTHLY  AUDIO  CODES  1- 
900- HOT  SHOT  IS  NOW  1-900-SUMMONS 
INTENDED  FOR  TESTING  ONLY  $3  50  per 
call  BNB976 


AZDEN  SERVICE  by  former  factory  lechnk 
den.  Southern  Technologies  Amateur  Radio. 
Inc..  10715  SW  190  Si.  #9,  Mrami  FL  33157. 
(305)  238-3327.  BNB979 

COMMODORE  64  REPAIR  Fast  turn  around. 
Southern  Technologies  Amaleur  Radio, 
10715  SW  190th  Street  *9.  Miami  FL  33157 
(305)  238-3327.  BNB982 

JUST  IMAGINE  YOUR  OWN  BLUE  RIDGE 
MOUNTAIN  TOP  25-acre  OTH  in  the  cool, 
green  mountains,  Onty  $975  per  acre,  won- 
derful view,  wild  game,  privacy,  road 
frontage,  small  stream,  ideal  for  hamming, 
retirement,  or  summer  home  Financing 
available.  KK4WW+  Floyd  Virginia.  (703)  763- 
3311.  BNB989 

H08BY/BR0ADCAST1NG/H  AM/CD/ 

SURVEILLANCE  transmitters,  amplifers.  ca- 
ble TV,  science,  bugs,  other  great  projects? 
For  catalog,  call/write  (916)  534-0417 
PANAXIS.    Box    130-S9,   Paradise  CA 
95967.  BNB991 

AMATEUR  RADIO  REPAJR:  FCC  licensed. 
17  years  experience,  lab  quality  test  equip- 
ment, reasonable  rates,  G  B  Communica- 
tions, inc. .  963  Birch  Bay  Lynden  Road,  Lyn- 
don WA  98264  (206)  354-5S84.        BNB993 

QRP  COMPONENTS  Catalog,  large  SASE. 
KA7QJY  Components.  944  N.  700  East  #1. 
Logan  UT  84321.  BNB995 

ROTOR  PARTS  ROTOR  service.  ROTOR  ac- 
cessories: Brak-O-Lays,  Ouik-Connects,  Pre- 
Sei  mods.  NEW  models  for  sale-  Free  cata- 
log CATS..  7368  SR  105,  PemberviUe  OH 
43450.  BNB996 

FOR  SALE;  Knight  TR-108  2m  AM  trans- 
ceiver V-107  remote  VFO:  receiver  OK,  trans- 
mitter may  need  slighi  help,  $45  or  best, 
Klaus  Spies.  P.O.  Box  48 1 85,  Niles  IL  60648- 
0185  BNB998 
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MichiganlfRadi 

sales  +*  mm      SERVICl 


SERVICE 
23040  Schoenherr,  Warren,  Ml  48089 

OPEN  MON-FR1 1 0-6,  SAT  1 0-4,  SUN  CLOSED 

KENWOOD 


ORDERS 
IN-STATE 
SERVICE 
FAX  SERVICE 


1-800-TRU-HAMM 
1-313-771-4711 
1-313-771-4712 
1-313-771-6546 


KT'5 
MODEL 

TH-22SA 

TH^T7* 

TW-47A 

TH4I5 

TH-77* 

■OPLfVHF^W 
MOOH 

TM-241A 

TW-UlA 

Tu^sai* 

T4L?SHA 
TW-MtA 

T5-711JI 
TS-7W 


OfSCHIPTION 
m  VN  SCANNtfl  DE! 
2M  MW  MCRO  «M1 
70CM  a-5W  M(d» 
7DCM  2W  SCANNG  DEL 
ZMiVDCM  DEL  DU*L  6 


3n,ss 

419  SB 
4»ifl 
4tlSS 


OURS 
CAU 
CALL 
CALL 

CALL 
CALL 


TERMS: 

Prices  Do  Not  Include  Shipping. 

Price  and  Availability  Subject  to 

Change  Without  Notice 

Most  Orders  Shipped  The  Same  Day 

COD's  Welcome  (S4.00  -  shipping) 


YAESU 


MTS 


O 

ICOM 


2M4$WP*O0,MlC 
7?0MH7  25W  PR0O  MIC 
440MHZ  3SW  PPOO  MC 
7HI73QUHZ  DUAL  BAND 
2M/70CU/T  TFHANOCn 
aVTOCHff  TFHAHOEH 
XHf  HOMft  3  TBt-B*K 
JU39WALLU00C 
1U  3SW  ALLyOOC  BASS 
2W70CM  SATELUTI 


47V.H 
74SH 


oum 

CAU 
CAU. 
CALL 
LMTDCALL. 
CALL 
CALL 


111 


fSHHM 
TS-*06 

rs-LSc&*T 

TS-94CS 


i^CCVOCMCOv 
HMHCOH^OfeltCOV 
FT  DELUXE  CCMP 

f#nci  coup  mw 

♦*fJVE«L0OS 

HFirVDCLtUM' 

HFEASCVEnSOl 


io»iS 


LrtT 


CA1L 
CALL 
CALL 


CALL 


GALL 

CALL 
CAU 
CAU 


IC-DZAT 
iC-ZOAT 

C-2SAT 

CnHAT 

e-3SAT 

iq-«SAi 

KMMP 
C-iGAT 
(C-W2A 


2M  5W  10MEM  LTflJF 
2U7W15VEMLTTUF 
ZHf-SWOELMCnC 

a*acAi»*HHT 

ZM70CW  QEL  MIC«0 
220M  Z-5VV  **CHO 

Tocuf^wutcno 

TDCHISCAMiERtfr 
70CM  m  I5MEU  on* 
zu/^ocurjuALHicno 


UtT 
*Pt00 
428  00 

» 

-•  ?=  ■>: 


CAU 
CALL 
OAM 
CAU 
Call 
CAU 
CAU 


CAU 
CAU 


YHFAJW 


02»h 


WE  STOCK  A  ftJLL  L**  OF  ACCESSOflCS 
R3l*T>t<£|*W0COLiMiS  CAUR^OUH0«COU*nTaP«CE5i 

l-too-rm^KAMW 


?MFU  25W20UEW 
2W  FUL  *SW  20MEJU 

2U-7DCM45WJ 
2UC7DCM4SWOEL 


4400 


HOOCL 

WSCflJPTKJW 

FT-ill£ 

)M  J-1W  »MEM,CTCSS 

FT-1U 

70CM  2  4W  S0MEM 

FT^TO 

iwncuzswscMEH 

FT-aa 

2y-5WWlTHn?*U5  PAGING 

FT-Tfl 

440«Ha-SW  WTTWQTUS  PACING 

VmrfVtw 


FT, 


2M2SW  ALL -MODE 
«M1OWAU*M0OE 
WnCW  !S0*/1  3  SAT 
2MS70CV  DUAL  BAND 
TDCMt  I  5  DUAJ-ElAMD 

m  vm  lco  cress 


LET 

*CbZC 

JS1  DO 
J49flC 


eio.00 

192200 
74.00 

ifflDD 
'19  00 


CALL 
CALL 
CALL 
CALL 

CALL 


SU«5 

CALL 

CALL 

CAU 

CALL 

CALL 

CALL 


CAU 


CAU 
CAU 

CAU 


FT-MTO* 


Cr?2S  *  COMPACT  QEKCOV 

+**»!  CQMF  {3CH  COv 
J*"  DELUXE  COMPACT 
C-751A  JHFUVBASETTffifl 

(C-3«  W^OELLflETMRPS 

H>TB1  IFOBTBlSDELKaKT 


04tt0d 
n«B« 


CAU 
CAU 

CAU 
CAU 


31400 
•1400 


FT' 

FT.  lQOOO 


HF  lOTWCT  HOBU£ 
HF  COUP  OEN  COV 
>BF«BSQ«nCTUNn 
HFtWDCLtUW- 

hf  basc  ver9dh 
hfoslcattj^iw 

me  stock  aral 


*Mfl*a 


100 
4S9  00 


CAU 
CAU 
CALL 
CAU 
CALL 
CAU 


FOR  THE  YAESU 


CALL  FOR  OUR  L*SCOU?rE0 

.ioo-mj. 


TEN-TEC 


CAU 


WE  STOCK  A  FULL  LSC  OF  ' 
FOP  T>«  COM  L1HES.  CALL  FOR  Dufl  EPfiCOuNTES  PACES' 

-  imrnmririf 


m 

PAflAOOH 


mFSBANDTTCCVR 
HFGEMCOVTXCvn 


224i00 


CAU 


Q 

m 
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REFERENCE 


20NI01  Everyday  Electronics  Data  Book  Ay  Wtt*  T«fry  *A.  Info- 
mMKK  El  presented  in  the  form  of  a  base  electronic  recipe  book  wsh  numer- 
ous eumples  sbo»  mg  how  theory  can  be  put  bad  practice  using  j  range  of 
luwwMWjr  available  'industry  standard '  components  and  deuces,  256  pp.  L  J* 
brae  drawings  f  18.00 

20NUX!  Practical  DtgHeJ  Electronics  Handbook  by  m*  Tmdey  coa- 
raom  nme  digital  lest  gear  projects.  CMOS,  and  TTL  runout*  and  tables  or 
referent  c  dju  Introduces  diptaJ  circuits.  bg»c  fates,  boiabfe*  and  umen, 
rrocropfiKrevwtv,  memory  and  inpuLoutpii  dc>ices.  before  looking  at  die 
RS-23X"  interface  and  (he  IEEE-43S  and  IEEE- 1000  nuLrcOnxeuon  buses 
3Wpp  ,  100  tine dnwiBfi.  It4 JO 

30N103  Electronic  Poww  Suppk/  Handbook  bylamtt.  Suvtor/  cwvers 
many  types  of  supplies— batteries,  simple  AC  supplies,  switch  mode  supplies 
and  inverter* .  All  types  of  supplies  used  for  electronic*  purposes  are  cohered 
in  detail,  starting  with  cells  and  batteries  and  csJendmg  by  way  of  rectified 
supplies  and  linear  stabillec  rv  iu  modem  switch  -  mode  systems,  IC  switch  - 
mode  rcgulainrs,  DC-DC  converters  and  inverters.  I-U  pp..  9Q  line  draw- 
ings. $16.15 

JON  104  Electronic  Test  Equipment  Handbook  by  Stevt  Monty  i  a 
guide  to  electronic  test  equipment  for  the  engineer,  technician,  student  mid 
home  enthusiast.  Provitlcii  a  practical  guide  to  widely  used  electronic:!  instru- 
ments and  (he  techniques  of  measuring  a  wide  range  of  parameter*  in  electron 
icssyttcnis,  2  Iti  pp..  123  line  drawings.  $18.00 

20N 105  Digital  Logic  Gates  and  flip-Mops  by  Ian  R.  Sinclair .  what  they 
do  and  how  lo  use  ihcm.  Seeks  to  establish  a  firm  foundation  in  digital 
electronics  by  treating  the  topics  of  gates  and  flip  Dor*  uV.  hjjj  h  ly  and  from 
the  hcjurminji.  For  ihc  user  who  wants  lo  design  and  troublesrioot  digital 
circuitry  wiili  innvidcrably  more  understanding  of  principles  than  the  con- 
structor .  and  who  wants  to  know  more  dun  a  few  rules  of  thumb  about  digital 
circuits.  304  pp. ,  \m  line  drawings  SI 8.00 

Q2C30  The  Commodore  Ham's  Companion  Ay  Jim  Gtvbbi  K9EI 160 
ptgesofuicMinhifmiu^  on  selecting  1it  iheham 

shack,  where  to  find  specialized  programs,  tbe  Corrmwdore -packet  connec- 
tion, and  more1 19.50 

10M44  World  bite  by  Radio  Amateur  Callbook  imc  20  pp  of  hill  color, 
git  *  1 10H*,  contains  North  Polar  proyeciMn  of  the  work),  rnapa  of  all  sctoi 
continents.  We*  IndievCanhbean  area,  and  Pacific  Ocean  %5M 

Q9D22  The  World  Ham  Hat  Directory  by  Afia*  Wawwsar  Ne*-»xoiid 
edition  now  over  600  net  ridings.  This  hook  introduces  the  special  interest 

SHORTWA VE 


{i 


ham  radio  networks  and  shows  you  wlien  and  where  you  can  tune  Ihcm  in. 
$9.50 

I0F09I  1992  Inter  national  Callbook  The  new  1942  International  Call- 
book  lists  500,001)  licensed  radta  amateurs  in  the  countries  outside  North 
America.  It  covers  South  Anicnca.  hurooe.  Africa,  Asia,  and  the  Pacific  area 
<  exclusive  of  Hawai  i  and  the  U ,  S ,  possessions) ,  $29,95 

I0DW1 1992  North  American  Callbook  The  1992  Nonh  American  Call 
book  lists  the  calls .  names ,  and  address  information  far  over  500,000  licensed 
radio  amateurs  in  all  countries  of  North  America,  from  Panama  to  Canada 
iadudingGreenUBMi.  Bermuda,  and  the  Cajibtean  islands  plus  Hawaii  and  U-S. 
possessions,  S29+95 

Q5H24  Radio  Ha*idl*ook423n1  Ed.  ^ 

e verylhing  you  wanted  to  knew  about  radio  cxnmaumcatkil.  [ndeptll  study  of 

AC  DC  fuftdarnrnijl* .  SSB.  antennas,  amplifiers,  power  supplies,  and  more, 
G9  JO  bard  ewer  oaiy 

2W107  Ham  SUrtf-Trie  Who-Wh*t- Where  of  Amateur  Radio  by 
WanrGomeff  This  e  the  irtiioeaaabtr  ne*  guide  to eieiyThrn^  in  Ham  Radu. 


If  you  wata  io  know  who's  on  first  and  wfaar'i  what.,  this  valuable  guide 
belongs  si  your  shack.  You'll  refer  to  it  again  and  again  lo  find  jxrt  the  right 
equipment,  where  to  shop,  and  who  to  call.  Everything  from  radkn  to  QSL 
cards  to  hat  ptns.ctxnplcacwimproduadesc 
aadaaafe.S19J6 

l2£76  6atJc  Electronics  Prrparwd  by  At  Burma  of  Sand  Perumnti 
Tborougruy  rrroed  m  1972.  Covers  the  UTiDoruM  aspects  of  applied  dec- 

ii urn  i  ml  i  hi  fiimn  i  umiiaai  aiiwi  'ri"ni  110.95 

I2E4I  Second  Level  Basic  E3*ciron*c*  rnpmni  by  aW  Bmtmm  cf 
Xmi  rVnwW  Seqjud  io  Basic  HfiTroiuci .  thorough  ircatment  of  the  more 
advanced  fcvels  of  applied  efcetraaucs.  Includes  microwave  receiving  and 
trassiranmg  Hundreds  o( c\celkni  diagrams.  325  pp,  17,50 

01O*5  Tt»  mustrated  Dictionary  of  Electronics,  5th  Ed.  ay  Rvfw  P~ 

Turner  and  Stan  Gibstsco  FeaHinng  mure  than  11 ,000  entries,  jn  exhaustive 
ill  i*(  abbrevurions.  jjuI  dppendices  packed  with  schcmatK  ^mhtli  and 
i,-<Nis<Tiiitn  laNes,  this  is  bv  far  the  most  comprehcrvuvc  dictkxiary  of  praclH 
cal  electrorvks  and  computer  terms  available  720  pages  $26,95 

WM54  GGTE  Morse  Tutor  From  beginner  lo  Rxtra  clasai  in  easy  self-oaced 
lessons.  Code  speeds  from  I  to  over  100  words  per  minute.  Standard  or 
l-armw<irth  mode.  Adjustable  tone  fm^uency .  Create  your  own  drills,  prac- 
tice ur  aciual  csams.  tixams  conform  to  Ht'C  requirements  *»  'a  \b*pps  fur 
IBM  PC,  XT.  AT.  PS/2  or  compatibles  SI  9, 50 

04MS5  Advanced  Edition  $29.95 

20N04  l  Mtrst-Orten-Needed  Radio  Diagrams  and  Servicing 
Information,  1926-1 93B,  Volume  One  evmptfrdbyM,  A,  Beitmen 
An  invaluable  reference  for  anyone  involved  in  Vintage  Radio  restoration. 
Hundreds  of  schematics,  writing  diagrams  and  pans  lias,  all  from  the  original 
sources,  $11.95 

20NO96  How  To  Reed  Schematics  {4th  edition)  by  Donald  E. 
Hemngten  Written  for  the  beginner  in  elect  romcv  but  U  alw  contains  infor 
mat  ton  valuable  to  the  hobbyist  and  engineenne.  technicun  This  book  is  your 
Ley  i.i  unlocking  the  mysteries  of  schematics,  tapnfttag  wnh  a  rranl 
diMTuvutm  of  cktUutak  rtngrams  f  14.95 


20N0M"  Radio  Operators  World  Atlas  a?  »aaYSsuw»,  WKF 
This  is  a  compact  0a7|.  drnflprj.  — d  cuHapreheniavc  world  atlas  designed  as 
a  iimsari  desk  top  cornpamoo  for  radio  operaton.  and  as  a  feptacrmeni  fat 
the  tradaiusal  bulks  and  osldiSDd  sttaaea  Al»nritidedin42pafpofvital 
itatatiu  about  each  counuy.  Popular  with  DXers  worldwide  S17.95 


0351 1  Shortwave  Becervert  Past  and  Present 
*dbj  frrdj.  (hitmuat  Concise  gukie  lo  3004  shoctwase 
iBCcrwrji  sassttEsciuied  in  The  last  20  yean.  Gives  key 
intwmstton  on  each  model  mciudmg  coverage,  display, 
circuii  type,  peiformance,  new  value .  used  value,  etc, 
Photos  on  mart  models  The  Blue  Book  of  shonwave  radio 
value  1987. 104 pages.  8H  x  11.  WM 

<)?R^Th«HTTYUsrtner^fi^O«eraMJif4ewiind 
e  xpanded  version .  Th  is  specialized  book  compiles  issues  I 
through  25  of  (he  RTH  listener  Newsletter.  (I  contains 
up-Ul-date.  hard  -to  11  nil  information  nn  advanced  RTTY 
Lirni  KAX  monitoring  techniques  and  frequencies.  134 
pages.  $19.95 

O3C09  Shortwave  Clandestine  Confidential  by  Ger- 
ry L.  DexJri- Covers  Eill  clandestine  broadcasting,  Lvuriiiy 
by  country:  tells  frequencies,  other  unpublished  iiiforrna 
lion:  spy.  insurgents,  freedom  fighters,  rebel,  anarchist 
radio,  secret  radio.  Current  publication,  84  pages,  $8.50 

03M22  [  US  Military  Communications  (Pan  1)  Dealt 
with  I'S  Military  communication  channels  on  shortwave 
Covers  Ireoucncics.  background  on  point  to  point  fie 
quencies  for  (he  Philippines,  Japan  and  Korea,  Indian  and 
Pacific  Oceans,  and  more.  102  pages  $12.95 

03M:::  US  Military  Communications  (Part  2)  Cov- 
ers US  Coastguard*  NASA.  CAP.  FAA.Depi  of  Energy; 
Federal  Emergency  Manage  rncot  Ageacy  4  Disaster  Com- 
BSMiwaiiiiii  FCC.  Dept.  of  Justice?  Frxn  14  KC  lo  9073 
HC  79 pnt«  $12.95 

o JM22 3  US  ykUtary  Cc4WT»ura^ations  (Part  3)  This 
pan  cotnpkiLs  the  vast  overall  frequency  list  of  US  Mdi- 
lary  scmccs.  from  899J  KC  to  27,944  KC   It  paa^s 
$12,95 

09S42  The  Scanner  Listener's  > handbook  by  Ed- 
wnrd  Soomre  S2BFF  Get  the  rrscsi  out  of  your  scanner 
radio.  Covers  getting  started .  scanners  and  receivers,  an- 
tennss,  coaxial  cable,  accessories,  computer  controlled 
montforuig.  more  114-95 

O3S208  Radiotefetype  Press  Broadcasts  by  Wthati 
Sehaay  Covers  schedules  of  Press  Services  by  time,,  fre- 
quency, and  country  broadcasting  in  Engltsh,  French. 
German.  Spanish ,  and  Portuguese.  Detailed  Press  Agency 
Portraits   1 20  pp.  $12,95 

1 1  f  KK  Tune  In  on  Telephone  Ceils  fry  Tarn  Kntitet 

ANTENNAS  = 


K2AES  Formatted  as  a  frequency  lui  *un  detailed  de 
scriptkn  of  cacti  service  and  its  kKaoon  in  RF  sjiectrurn, 
Provides  basic  mfornk*kjo  for  casual  Isstenem  gening  nan- 
cd  and  detail)  for  ardent  eiijwriiiei  112*95 


03K205  Guide  to  RacMoteletype  (RTTY)StatiOfra  by 
J.  Minjiffiftiu  Updated  book  covers  til  RTTV  a&ions 
from  3MH?'30MHz.  Press,  Military,  Commercial, 
Meteo.  FTTs,  crnbassies,  and  more  105  pp.  $l2,9i 

1 1  AS  10  Air  Scan  Guide  to  Aeronautical  Communl- 
caUofta  (5th  Edition)  by  Tom  Knttttl  K1AES  Most 

comprehensive  guide  to  monitoring  acrunnutical  commu 
nicalion  in  the  US.  Expanded  io  cover  atl  Canadian  land 
airports  and  seaplane  bases,  plus  listings  for  Centrtil 
America }  die  Caribbean.  North  Atlantic*  and  (he  Pacific 
Territories,  $14.95 

07A6b  Aeronautical  Communications  Handbook  by 
Rttbert  E.  Evens  Exhaustive,  scholarly  treatment  ul  siimr 
wave  aeronautical  listening.  Well  organized .  up-to-date 
266  pp.  $19.95 

07*20  A  Radio  Journal  1*12-1940  by  Ruu  Ren- 
nakrr  WVCRC  A  fascinating  inp  through  time.  Rasy  lo 
read  rod  informative,  educational  and  emenainrng  A  trip 
down  memory  lane  to  the  early  days  of  radio.  $7.95 

1 1RFI3  The  "Top  Secnjt' '  Registry  of  US  Govern- 
ment Radio  Frequencies  (7th  Ed.)  by  fast  Kneitri 
K2AES  This  tcasner  directory  ass  become  the  rtafldard 
refcrence  sourer  fbr  frequency  aad  other  unponaci 
tfinjnn  reiaturs  lo  the  ^""""^-^^ft  of  federal 
caa.25aj47DMHi.  $11.95 
1 1F52  ferrefl's  C^>nfiderrtuil  Frequency  Uat 
pded  by  iG-  Hmtigcj  AH  frequencies  iram  4MMr 
ZKMHj  covTimg  ship,  embassy,  arco,  Votmet.  Interpol, 
numbers.  Air  Force  One/Fwo,  more  376  pp  fit  .Si 

1 1 5R97  National  Directory  of  Survival  ftedao  Fta- 
qusndas  by  Torn  Kxedel  KZAES  Handy  and  concise 
reference  guide  lo  high  interest  corjvnunicai ions  f  rcqucn- 
eies  required  by  sorvrvalists-  uactudes  chapter  on  buiiding 
emergency  comnnrnicarjctris  antenna  sy sterns.  $8.95 

I  ISM  1 1  Scanner  ModrficaUon  Handbook.  Vol.  1  by 
BUI  Cfrtk  Provides  straightforward  step-by  -step  instruc- 
ttona  for  expanding  the  operating  capabilities  of  VHF 
scanners.  Filled  with  interesting  text,  helpful  photos,  u 

bks,  and  figurts.  J17.95 


05A9S  *  Easy-up  Antennas  for  Radio  Listeners 
and  Hams  by  Edward  M.  Noll  Like  to  leam  how  to 
construct  low  cost ,  easy -to-erect  antennas?  Eaxy-up  An- 
tennas will  help  you.  S16.50 

10A345  *  Beam  Antenna  Handbook  by  Wittiem  (hr 
WtSAIfStmrt  Covm  W2LX  Yagi  beam  theory,  con- 
struciion,  operitwn.  Wire  beams,  SWR  curves,  Matching 
systerrte  A  ' '  must'"  tor  serious  DXers.  $1 1 .95 

I0A343  •  All  About  Cubical  Quad  Antennas  by 
WHSmmOrrW^At/StitnnC^ta  WSM  The  "Classic  " 
od  Quad  design,  iheory .  constructioa.  operauaci.  Hew 
feed  and  aaachjng  sysletns.  New  data.  $9.50 


I0A34G  *  Simple,  Low-cost  Wire  Antennas 
for  Radio  Amateurs  by  William  On-  W6SAI/StMan 
Cowan  W2LX  All  New'  Low-cost,  multi-hand 
antennas;  inexpensive  beams,  'Invisible-'  antennas 
tor  hams  in  "lough11  locations!  New  data,  $11.50 

0LA70  •  Practical  Antenna  Handbook  byjmtph  J. 
Cttr  Design,  build,  modify,  and  install  your  own  antea- 
tiai.  Cart,  a  20-year  veteran  of  technical  writ- 
ing, baa  a  unique  ability  to  prcsenl  comple*  techni- 
cal concepts  is  an  ea^-lo-unoerstand  way.  4I&  pp. 


1  lEfiti  Glide  to  Embassy  Ctptanaqe  Commufti- 
caliona  by  Tom  Kneuti  kJAES  Candid  and  probtng 
cumuuijun  of  worldwide  embassy  aad  {aJkged!  espi- 
osate  cornmumcation  systems  and  aetworks,  Extensive 
satmn-bv-naocn  directors  of  embassy  stations  is  includ- 
ed $10.95 

I5TJQ1  1991  Shortwave  Directory  (fiti  ad.J  by  Bab 
Crave  Extensively  revised,  the  new  1 99 1  Shnnwave  Di- 
rectory is  the  consummaie  DXcr's  hibic  for  the  first  30 

MHz  of  radio  spectrum,  including  up-to-date  and  accurate 
VI.F  infnrmaiion  as  well  270  inloniution  pjclkcd  and 
illustrated  pages  in  convenient  SVi  x  1 1  formal  profession- 
al ly  bound.  $21.95 

20N093  Vintage  Radio  1  S&7-1  §29  by  Morgan  E. 
McMahnn  Recaprures  the  ejcciiemenl  of  the  early  days. 

The  authoritative  reference  book  for  hisioruik.  jnd  culkc 
tors.  SS.95 

20N094  A  Flick  of  the  Switch  h  1 930- 1 950  by  Morgan 
S*  MeMahon  Here's  your  chance  m  recapture  the  thrill  of 
old-lime  radio  and  teievis,ion.  Bmw«  ihruugh  a  thousand 
photos  and  fascinaurtg  old  ads  Dtscover  the  fad  -growing 
hobby  of  radio  collecting,  and  perhaps  find  a  treasure  in 
your  own  attic  or  cellar  $8.95 

2ON095  World  Broadcast  Station  Address  Book  fry 
Gerry  L.  DrxSerA  nntst  for  the  sefhius  shortwave  listener 
Hundreds  of  addresses  for  shorcwavc  broadcast  station 
Special  sectioQS  *  uh  helpful  iflfomsation  io  increase  your 
QSL  percentage.  $8,95 

07R26  World  Wide  Aeronautical  Commumcationa 
sv  saakvf  £,  eTmi  This  42  ptge  book  was  desiened  as 
update  and  augment  the  frequency  ItsU  puhtcshed  in  the 
Aeronautical  Communirarinm  Handbook  HF  Edcqon 
include  Aircraft.- Aif  TrafTic  Control.  Aircraft 
ly  Operations.  Atialioa  Weather  BrDadeaKs. 
Aerouauiical  Flight  Tesu.  Worldwide  Military  Air 
Forces,  Aero  Search  k  Rescue,  Aero  Law  Enforcement. 
NASA  Flight  Support,  Aero  Terms  A  Abbreviation  and 
Aero  Tactical  Identifiers  $4,95 

11TR9  Scanner  Modification  Handbook  Vol.  2  by 
Rtll  Creek  Here  it  is — a  companion  to  Vol.  I .  In  (act.  Vol. 

2  has  a  section  thai  provides  improved  approaches  and 
updated  techniques  for  the  mock  in  Vol.  1.  There*!  18 
new.  exciting  modification*  for  popular  scanners  and  is 
fully  ilium  rated  with  photos  jind  scheniiitics,  highly  de- 
tailed step-by -step  Lnstruciiora  mj  ihm  the  average  hobby- 

UHF/VHF/PACKET 


ttf  can  do  these  Dedcffrnance  enbancirtg 

This  ii  an  all  new  bonk  das  has  all  new  mods.  II  7*95 

03R0I  World  Press  Services  Frequencies 
(RTTY)  New  5th  edition  A  cqinprehensive  manual 
covering  radioteletype  news  monitonng— contains  all 
information  -antenna,  receiving,  terminal  uaats.  plus 
three  extensive  frequency  lists.  Covers  65  World  Press 
Services  breadcasiiny  in  English,  "The  Original  Press 
Book"  m  pp.,  $8.95 


VIS  Study  Cards  Advance  the  easy  way  with 
VIS  Study  Cards.  Compact,  Up-to-date  Flash 
Cards  with  Key  Words^  Undc  rl  incd ,  Qu  iz  on  back- 
Formulas  worked  oui.  ScIiciiiliiil1;  at  your  finger- 
tips. Used  SUCCESSFULLY  by  ages  &  to8M 
NOVICE  VIS01       $11,^5 

TFCFl  V1S02         10,95 

GENERAL  V1S03  9.95 

ADVANCED  VJS04         15.95 

EXTRA  VIS05         14.95 

Lanza  Coda  Programs— (Avertable  on  5  Vi  * 
disk, )  Ine xpensn  e complete  jJuds  guide  code  pro- 
grams for  both  the  CM  1 2$  Conunodorrs  and  the 
IBM  ccarapeaoles.  Programs  include  updated  FCC 
multiple  choke  answers,  formulas, 
symbols,  diagrams,  and  simulated  lYEs 


IBM  Parr/      Ca 

ssaafore  Parut 

PfCt 

Pdtiz 

IB.V401 

COMOt 

$M.95 

lam 

Meal 

C0MD2 

$14.95 

teas' 

IBMQJ 

OOM0 

$f4JS 

Advasx 

IBMOt 

C0*W 

$19.95 

Ena^V*Pcoi) 

IBM06 

C0HD3 

$19,95 

IBMfc,  CQMaa  Stl/CcMrunodore  Tech  No 
Ccate — Lanze  Code  Program  eaatahai  sfl  the 
aasaarized  FCC  question  asst  ssswen  ssei  Is 
listing  formulas,,  schematic  syaaSOfek  dJsfranis. 
and  sample  test  for  passing  the  new  Techaiieiaa 
N*  Code  license,  $105 

IBM97  Amateur  Radio  Part  97  Rules  (in- 
cludes updated,  revised  Cummisatori's  Rules,  Sep- 
tember 30,  1 989)  5^"  disk  IBM  compatible  only. 
W.95 


I0A347  All  About  VHF  Amateur  Radio  by  William 
Orr  W6SAJ  DX  propagation,  VHP  yugi  and  quud  beams , 
repeaters  and  how  they  work,  OSCAR  satellites  and  how- 
to  use  ihcm.  $11.95 

09V 1 1  The  Bask  Guide  lo  VHF/UHF  Ham  Radio  by 
Edward  M.  Soli  This  book  provides  a  first  rate  introduc- 
tion to  life  on  the  2.6  and  I  25  meter  bands  as  well  as  21. 
33 .and 70cm.  i* JO 

01 P22  The  Packet  Radio  Handbook  fry  Jonathan  L 
MayoKRST"  jbi  e  ice  Hern  piece  of  ».»rt  v»"r3l  wtTtli 
leading  for  both  the  eipenenced  and  the  new  packe- 


teer, ,  the  definitive  guide  (o  amiteur  packcl  opera- 
tion." -G wyn  Reedy  W I M:  L  Only  $  14.50 

20N019  U.3.  Repeater  Mapbook  by  William 
Smith,  N6MQS  The  Guide  for  traveling  radio  ama- 
teurs gives  you  repealer  frequencies,  and  locations  on 
easy  to  read  state  map.  Includes  alt  30  states,  and  2g- 
1200  MHz,  19.95. 

03R02  RTTY  Today  by  /Jure  Ingram  K4TWJ  Only 
up-to-date  RTTY  book  m  existence  Covers  all  facers  of 
RTTY .  Most  carnpreheiwse  RTTY'  guide  ever  pub- 
lished. Fulls  illustrated.  1 12  pages.  $8*59 


ARRL BOOKS 


ARmi  ARRL  1991  Handbook  (68th  ed.)  39 
chapters  featuring  2tt00  tables,  figures  and  charts 
The  most  comprehensive,  well  organized  and  afford- 
able source  of  amateur  radio  reference  material.  1232 
pages.  $25.00 

ARKMto  ARRL  Operating  Manual  Packed  with  in- 
formation on  how  to  make  the  best  use  of  your  station, 
including:  interfacing  home  computers,  OSCAR, 
VHF-UHF,  contesting.  $15.00 

AR0194  Antenna  Compendium  Vol.  1  Materials 

on  verticals,  quads,  loops,  yagis.,  reduced  size  anten- 
nas, baluns>  Smith  Charts,  antenna  polarization,  an  J 

other  interesting  subjects.  ¥10,00 

AR3545  Antenna  Compendium  Vol.  2  42  papers 
covering  vetticuJs>  yagis,  quads,,  multiband  and  broad- 
band systems,  antenna  selection,  and  much  more. 
$12.00 

AR262f3  Companion  Software  for  Antenna  Com- 
pendium Vol.  251/4"  MS-DOS  floppy  $10.00 

AR04SB  UMFB's  Antenna  Notebook  by  Doug 

He  Maw  WIFB  Gel  the  best  performance  out  of  unob- 
trusive wire  antennas  and  verticals,  build  tuners  and 
SWR  bridges.  S8.0O 


AR034*  ORP  Notebook  by  Doug  DeMaw  WIFE 

Presents  construction  projects  for  the  QRP  operator, 
from  a  simple  I  watt  crystal-controlled  transmitter  to 
more  complex  transceiver  designs,  $6.00 


AR4I4]  WiFB's  Design  Notebook  by  Doug 
DeMaw  WIFB  This  plain  language  book  is  filled  with 
simple  practical  projects  that  can  be  built  using  readily- 
available  components  and  common  hand  tools.  $10.00 
AR2200  Antenna  Impedance  Matching  by  Wil- 
fred rV.  Camit  Most  comprehensive  book  written  on 
using  Smith  Charts  in  solving  impedance  matching 
problems.  $15,00 

AR04O2  Solid  State  Design  Chock  full  of  good. 

basic  information,  circuit  designs  and  applications;  de- 
scriptions, of  receivers,  transmitters,  power  supplies, 
and  test  equipment  $  1 2 .00 

AR3290  Companion  Software  fof  Weather 
Satellite  Handbook  51AT  MS-DOS  Floppy.  $10.00 


NEW  STUFF 


20N02 1  No  Code  Ham  Radio  Education  Package 

Computer  software  package.  Clear,  concise ,  and  easy 
(o  understand,  This  package  includes  computer  aided 


A R.i  193  Weather  Satellite  Handbook  (4th  ed.) 

by  Dr,  Ralph  Taggart  WBSDQT  Hoi  off  the  press! 

Expanded  and  revised  to  reflect  today's  weather-lax 
satellite  technology,  $20.00 

ARS29I  Now  You're  Talking!:  Discover  the 
WOfld  Of  Ham  Radio  Successor  to  the  immensely 
popular  Tune  in  the  World  with  Horn  Radio.  Covers 
everything  you  need  to  know  to  earn  your  first  Amateur 
Radio  license.  More  than  a  .study  guide,  this  book 
will  help  you  select  equipment  for  your  ham  radio 
station  ajnd  explain  how  to  set  it  up— everything  you'll 
need  to  know  to  get  on  the  air!  An  ARRL  Publication, 
$  19.§0 

AR3292  Vour  Introduction  to  Morse  Code'  Prac- 
tice Cassettes  Companion  code  course  to  Now 
You  're  Talking*,  this  kit  includes  two  90  minute  cas- 
sette tapes.  Prepares  you  For  the  5  WPM  Morse  code 
exam  to  earn  your  Novice  license  or  add  high-frequen- 
cy worldwide  communication?  privileges  to  your  code- 
free  Technician  license.  $10.00 

A R 1033  The  DXCC  Companion  by  Jim  Keartnaa 
KRIS  spells  out  in  simple,  straightforward  terms  what 
you  need  to  be  a  successful  DXer.  $6.00 

ARI250  Log  Book— Spiral  $3  .SO 
A  HAM  I  Interference  Handbook  Written  from  an 
RFI  sleuth  s  perspective.  His  experience  in  solving  in- 
terference problems'.  $12.00 

AR2197  Data  Book  Valuable  aid  to  die  RF  design 
engineer,  technician.,  radio  amateur  t  and  experimenter. 
Commonly  used  tables,  charts  ,  and  those  hard-lo-rt- 
member  formulas.  $12,00 

AR2960  Transmission  Line  Transformers  (2nd 
ed.)  by  Dr.  Jerry  Sevkk  W2FMI Practical  designs  and 
specific  information  on  construction  techniques  and 
sources  of  material.  More  designs  for  antenna  tuners, 
hybrids,  and  for  the  VHP  and  IfHF  bands.  272  pp. 
$20.00 

ARM  10  Vagi  Antenna  Design  Originally  published 
m a  series  in  Hum  Rttdiv ,  polished  and  expanded  by  Dr. 
Lawson.  $15.00 

AR0437  ARRL  Repeater  Directory  1 991 -1992 

Almost  1 8,000  listings  with  over  22GO  digipcaters. 
Band  plansH  CTCSS  (PL1*)  Tone  Chart,  compilation  of 
frequency  coordinators,  ARRL  Special  Service  Clubs, 
and  500  beacon  listings  from  14MHz  to  24GHz..  $6.00 


instruction  software  (IBM  compatible),  200  page  Ham 
Radio  Handbook,  and  complete  FCC  Part  97  Amateur 
Radio  rules  and  regulations.  No  prior  knowledge  of 
electronics  is  needed  $205 

20N022  Ham  Operator  Education  Package  Com- 
puter software  contains  five  IBM  compatible  discs  with 
all  questions  for  all  license  classes,  pins  ''Morse 
Academy" '  code  teaching  software  that  takes  you  from 
0-20  wpni.  Effortless  and  uncomplicated,  everything  is 
done  from  easy  to  understand  menus.  Review  alii  ques- 
tions, print  out  sample  tests  or  take  exams  administered 
right  at  the-  computer  keyboard.  $28,95 

2QN020  Secrets  of  RF  Circuit  Design  Ay  Joseph  J, 
Csrr  Written  in  clear  non-technical  language  f  covers 
everything  from  antennas  to  transistors.  You  will  team 
the  basics  of  receiver  operation,  the  proper  use  and 
repair  of  components  in  RF  circuits,  the  principles  of 
radio  signal  propagation  from  low  frequencies  to  mi- 
crowave t  and  much  more?  $19.50 


BOOKS  FOR  BEGINNERS 


2QN0 1  ft  Technician  Class  License  Manual:  New 
No-Code  by  Gordon  West  This  book  will  cover 
everything  you  need  to  become  a  Technician  Class 
I  lam.  Every  exact  question  and  answer  on  the  examina- 
tions is  found  in  this  one  book  covering  clement  2  and 
element  JA  question  pools.  Cordon  West  tells  you  the 
right  answer  and  then  explains  in  detail  why  the  answer 
is  correct.  Fully  illustrated  text,  frequency  chart  show- 
ing privileges,  list  of  examiners  and  an  FCC  Form  630 
application.  I9J5 

20MC92  The  Wonderful  World  of  Ham  Radio  by 
Richard  Skotttik,  KB4LCS  This  book  addresses  the 

plea  that  somelhing  simple,  clear,  and  fun  be  written  to 
introduce  young  people  to  amateur  radio.  Pick-up  one 
for  the  new  ham  in  your  life.  $7,95 

20N100  Electronics  Build  and  Learn  {2nd  edi- 
tion) by  RA  Pen/old  combines  theory  and  practice  so 
that  you  can  'learn  by  doing. '  Full  construction  details 
of  a  circuit  demonstrator  unil  that  is  used  in  subsequent 
chapters  to  introduce  common  electronic  components. 
Describes  now  these  components  are  built  up  into  use- 


ful circuits,  oscillators,  multivibrators,  bislables,  and 
logic  circuits.  12R  pp.,  18  photos,  72  line  drawings. 
$12.50 

2ON099  Digital  Electronics  Projects  for  Begin- 
ners by  Owen  Bishop  contains  12  digital  electronics 
projects  suitable  for  the  beginner  to  build  with  the  mini- 
mum of  equipment.  1 28  pp.,  56  tine  drawings,  $12.50 

AR2073  Novice  Antenna  Notebook  A  beginners 
guide  to  easy  and  effective  antennas  and  tuners  you  can 
build.  $£.00  An  ARRL  Publication. 

AR287I  WlFB's  Help  for  New  Hams  by  Doug 
DeMaw  WIFB  Complete  for  the  newcomer.  Put  to- 
gether a  station  and  get  on  the  air.  $10.00  An  ARRL 

Publication, 

AR22K6  First  Steps  in  Radio  by  Doug  DeMaw 
WIFB  Series  of  Q5T  articles.  See  components  assem- 
bled into  practical  circuits  and  how  the  circuits  make  up 
your  radio  gear,  $5,00  An  ARRL  Publication- 


AR2J71  Hints  and  Kinks  Find  the  answer  to  that 

tricky  problem.  Ideas  for  setting  up  your  gear  for 
comfortable,  efficient  operation.  $8.00 

AR3169  QRP  Classics  Collection  of  articles  from 
last  1 5  years  of  ARRL  publication!;  on  building  receiv- 
ers, transmitters,  transceiver  accessories,  28S  pp, 
$12.00 

ARRL  License  Manuals  All  the  theory  you  need  to 

pass  your  test.  Complete  FCC  question  pools  with  an 
swers. 


AR2375  Technician  Class 
AR2383  General  Class 
AR0166  Advanced  Class 
AR239I  Extra  Class 


$6.00 
$6,00 
$6.00 
$8,00 


AR31K5  The  Satellite  Experimenter's  Hand- 
book, (2nd  Ed.)  by  Martin  Daridoff  K2UBC 
Expanded  and  revised,  this  2nd  edition  of  "The  Satel- 
lite Experimenter's  Handbook"  is  your  guide  to  using 
and  designing  satellites,  focusing  on  those  huilt  by 
and  for  the  international  radio  amateur  community. 
$20,00 

AR0477  Low  Band  Bring  How  to  meet  the  chaJ 
lenges  of  me  different  forms  of  I6fj,  60,  and  4Q  meter 
propagation  with  effective  antennas,  equipment,  and 
operating  strategies.  $10.00 

AR2456  FCC  Rule  Book  (8th  ed.)  A  must  for  every 
active  radio  amateur,  $9,00 

CODE  TAPES = 


a  R2O30  Vour  Gateway  to  Packet  Had  io  (2nd  ed.) 
Tells  everything  you  need  to  know  aboul  this  popular 

new  mode ;  how  to  get  started,  equipment  you  need ,  and 
mora.  $12,00 

AK2I03  Satellite  Anthology  The  latest  information 
on  OSCARs  9  through  13  as  well  as  the  RS  satellites. 

Information  on  the  use  of  digital  modes,  tracking  anten- 
nas, RUDAK.  microcomputer,  and  more!  $5.00 

AR2898  Space  Almanac  by  Anthony  R.  Curtd 
K3KXK  Captures  the  breathtaking  recent  news  from 
space.  Includes  information  on  Amateur  Radio  satel- 
lites. Find  almost  everything  about  man's  trip  to  the 
stars.  960  pp.  $20.00 

AR2GS3  Complete  DX'er  (2nd  ed.)  by  Bob  Locker 
W9KNf  l^arn  how  to  hunt  DX  and  obtain  hardto-get 
QSL  cards.  $12.00 

AR20n5  ARAL  Antenna  Book  The  new  loth  edition 
represents  the  best  and  most  highly  regarded  informa- 
lion  on  antenna  fundamentals,  transmission  lines,  de- 
sign, and  construction  of  wire  antennas.  Over  700 
pages  h  over  900  figures.  An  ARRL  Publication,  $20,00 

AR3293  Morse  Code:  The  Essential  Language 
byL  Peter  Carron  Jr.  WJDAYhas  been  expanded  and 
revised  in  its  2nd  edition,  Peter  Carron  details  its  fasci- 
nating history  as  well  as  sharing  practical  learning  in- 
formation. Readers  will  learn  bow  to  handle  distress 
calls  heard  not  only  on  the  hambands  but  on  maritime 
and  aircraft,  frequencies.  Copyright  C99I,  softeovcr. 
An  ARRL  Publication.  $&00 


One  answer  to  die  no^code  brou-ha-ha  h  to  make  the  cade  so  simple  to  team  thai  it's  a  non-problem.  Herewith  the  worid's 

easiest  code  course— tens  of  thousands  of  hams  have  gotten  their  licenses  this  amazing  new  shortcut  way.  ft '$  failure-proof. 
Must  pevpte  Arc  abie  tt>  whip  lhrou%h  iht  Ncrvite  le&i  after  Spending  lea  than  three  hours  each  On  Genesis  and  Trie  Stitkfer. 
Feapte  who  have  given  up  on  other  code  courses  fitid  this  one  does  the  job  in  ajtffy-  Going  after  your  (lenerai  '■'  h  's  about  time. 
Use  the  Back  Breaker  and  you  11  be  there  before  you  k/ttm  k.  A  week  should  do  it.  Hfartrirrtf ,  20wptn  code  almost  Invariably 
appears  to  tause  irreparable,  irreversible,  permanent  brain  damage.  Uncle  Wayne  accepts  no  responsibility  whatever  for 
anything  that  happens  to  fhoie  whit  tire  foolish  enough  to  use  the  Courageous  2Qwpm  tape. 


73TQ5    "Genesis"  $5.95 

S  Wpm — This  is. die  beginning  tape,  taking  ytHi  through 

the  26  letters,  10  numbers,  and  necessary  punctuation, 
Complete  with  practice  every  Step  Of  the  way.  The 
ease  of  learning  gives  confidence  even  to  me  Mm  of 

he  an. 


73T13    "BackBfeaker"  $5.95 

13.+  wpm— Code  groups  again,  at  a  brisk  13  +  wpm  so 
you'll  be  really  at  ease  when  you  sit  down  in  front  of  a 
steely-eyed  volunteer  examiner  who  starts  sending  you 
plain  language  code  at  only  1 3  per.  You'll  need  this 
extra  margin  to  overcome  the  sheer  panic  universal  in 
most  test  situations,  you'  ve  come  this  far,  so  don't  get 
code  shy  now! 


73T06   "TheStlcfcter"  $5,95 

6  i  wpm— This  is  the  practice  tape  for  those  who  sur- 
vived  the  5  wpm  tape,  and  it's  also  the  tape  for  the 
Novice  and  Technician  licenses..  It  is  comprised  of  one 
sol td  hour  of  code.  Characters  are  sent  at  13  wpm  and 
spaced  al  5  wpm.  Code  groups  are  entirely  random 
characters  sent  in  groups  of  five— definitely  not  memo- 
rt74iblei 

73T20   "Courageous"  $5,95 

20+  wpm— Congratulations!  Okay,  the  challenge  of 
code  is  what  *s  gotten  you  this  far,  so  don '  \  quit  now .  Go 
for  the  extra  class  license.  We  send  the  code  faster  than 
20  per,  It's  like  wearing  lead  weights  on  your  feet  when 
you  run:  Vou 'II  wonder  why  the  examiner  is  sending  so 
slowly! 
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M*  .*  77^  wart  important  performance  aspects  of 
any  transceiver  are  ease  of  use  and  basic  receiver 
performance.  The  FT-1000  excels  at  both , . ,  Tfte 
FT-1000.  ..has  a  very  strong  receiver;  it  has  the 
best  overall  performance  and  the  highest  third 
order  input  intercept  of  any  commercial  radio 
ever  tested  in  the  ARRL  lab. , .  Tfie  FT-10O0  needs 
little  for  me  to  consider  it  the  ultimate  contesting 
and  DXing  machine  available  today. .  " 
—  QST  Magazine 

"Tfie  FT-1000  is  an  excellent  topflight  trans- 
ceiver in  all  respects.  It  has  all  the  features  one 
would  expect  in  a  radio  of  this  class. . .  Of  all 
the  top  of  the  range  models. . . ,  the  FT-1000  is  the 
friendliest  to  use.  The  ergonomics  has  been  well 
thought  out  with  simple  and  obvious  control  of  all 
functions. , ."  —Radio  Communications  (UK.) 

"The  FT-1000  is  indeed  a  fascinating  new  genera- 
tion ofHF  transceiver . ,  The  receiver  side  is  very 
impressive.  The  sensitivity,  dynamic  range,  and 
selectivity  figures  are  more  than  adequate  for 
today  s  needs. .  "  —  CQ  Magazine 


'Until  now  a  RF  output  power  of  100  watts 
applied  as  the  norm  for  semiconductor  compo- 
nent shortwave  transceivers;  some  newer  high 
class  units  offered  150  watts.  The  FT-1000  is  set 
for  a  maximum  RF  output  of  200  watts.  During 
nonnal  SSB  and  CW  use  the  power  transformer 
remains  hand  warm— an  improvement  over  the 
past  when  a  transformer  would  occasionally 
'burn  up ! .  /'  —  cq  DL  (Germany) 

"The  biggest  attraction  of  the  FT-1000  is  the 
very  quiet  receiver  In  a  side-by-side  compari- 
son between  the  FT-1000,  the  1COM IC-78L  the 
ICOM IC-765,  and  the  Kenwood  TS-950.  the 
FT-1000  came  out  the  winner  by  a  long  shot. . . 
when  comparing  its  receiver  to  those  found  in 
current  equipment  of  the  like  monetary  value 
from  other  manufacturers,  the  FT-1000  heats  all! 
— 73  Magazine 
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Performance  without  compromise*" 


One- Year  Limited  Warranty  on  all  Amateur  Radio  Products 
Specifications  subject  to  change  without  notice. 
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The  TS-450S. 


Kenwood's  goal  is  to  always  offer  our 
customers  the  most  sophisticated  achieve- 
ments in  technology-  So.  when  it  came 
time  to  enhance  our  best  selling  TS-440S 
transceiver,  we  didnt  hesitate. 

The  resulting  TS-450S  and  TS-690S 
transceivers  offer  a  combination  of  versa- 
tility, flexibility,  sensitivity,  and  selectivity 
unparalleled  in  their  price  range. 

The  TS-450S  offers  competition  class 
reception  and  100  W  transmission  capabili- 
ties on  all  nine  Amateur  bands  in  SSB,  CW. 
FMt  and  FSK  modes,  with  40  W  on  AM, 
The  T5-690S  also  offers  50  W  on  six  meters. 

For  amazingly  clear  reception,  Advanced 
Intercept  Point  (AIP)?/ greatly  improves  the 
receiver  s  dynamic  range  to  an  incredible 


108  dB,  An  optional  Digital  Signal  Pro- 
cessor, DSP- 100.  offers  even  further  sound 
clarity  by  tailoring  the  incoming  and  out- 
going audio  passband  signals. 

You'll  find  the  TS-450S  and  TS-690S 
provide  truly  outstanding  sensitivity  over 
the  entire  band.  Innovative  "triple  conver- 
sion" also  assures  superior  stability  and 
accuracy,  particularly  above  24.5  MHz.  for 
improved  DXing. 

Other  refinements  include:  convenient 
split  frequency  operation,  advanced  filter 
functions,  optional  automatic  antenna 
tuner,  and  100  memory  channels  with 
flexible  scanning  selections. 

Accessories  include:  FS-33  20, 5A 
power  supply,  PS-S3  22 >5A  heavy  duty 
power  supply,  SP-23  external  speaker, 
AT-450  internal  automatic  antenna  tuner. 


AT-300  external  automatic  antenna  tune 
DSP- 100  digital  signal  processor  unit, 
VS-2  voice  synthesizer,  SO-2  TXCOt 
MB-430  mobile  mount,  PG-2X  DC  cable 
TU-8  CTCSS  encoder,  YG-455C-1  500Hz 
CW  filter  for  455kHz  IF,  YG-455CN-1 
250Hz  CW  narrow  filter  for  455kHz  IF, 
YK-88S- 12, 4kHz  SSB  filter  for  8. 83MHzi: 
YK-88SN- 11.8kHz  SSB  filter  for  8.83MHz  I 
YK^88C-1  500HzCWfilterfor  8.83MHz  I 
YK-88CN-1  270HzCWfiIterfor8.83MHzI 
YK-455C-1, 500Hz  CW  filter  for  455kHz  I 

KENWOOD  U.S.A.  CORPORATION 
COMMUNICATIONS  &  TEST  EQUIPMENT  GROU 
P.O.  BOX  22745, 2201  g.  Domingue2  Street 
Long  Beach,  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  INC 

RO.  BOX  1075f  959  Carta  Court 
Mississauga.  Ontario.  Canada  L4T4C2 
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